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INVENTORS AND THE GOVERNMENT. 

The treatment of inventors by the United States 
government, as exemplified in its courts, in the War 
and Navy departments, and in the Patent Office, has 
of late been the subject of very varied comments. A 
reporter’s interview with a typical American inventor, 
now and for some years resident abroad (Mr. Hiram 
Maxiim), has been somewhat extensively circulated, in 
which he states that he has received much better treat- 
ment abroad than at home. He claims that a disposi- 
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patents the government is not so very much to blame. 

The authorities have to exercise care in such matters, 
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Pro@table Rice Culture. Recent extension of 
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If an application is made for a patent, the examiners 


with but the skeleton of an army. But now a change 


approved European practice. Harveyized steel, Ameri- | 


It would appear therefore that as a purchaser of | 


Patents granted, weekly record 27 | 1minent danger of war, have operated to cut off one | 


tion of the Patent Office should be conducted for his | 


floor alone, to say nothing of other millions in front 
and rear, on both flanks and overhead. It would 
seem impossible to escape; but the board of health 
is said to have reported measures for removing or 
reducing the danger, which the railroads are consider- 
ing.— Railroad Gazette. 





The Tehuantepee Isthmus BRallway. 
The March number of the Engineering Magazine 
contains an interesting article on this subject by Senor 
Romero, the Mexican minister at Washington, from 





When an invention is made, the first effort, he which we take the following : 


The Mexican Congress, by an act of June 2, 1879. 


i be | on it, or some variation which will afford a ground for | gave a charter to Edward Learned, a citizen of the 
He accuses the | United States, or the company that he might organize, 


to build the Tehuantepec road within three years and 
four months from the date of the charter, and offered 
a subsidy of $7,500 for each kilometer of road built by 
‘the company and actual land opened. Mr. Learned 
organized a company in New York which held the 
grant for several years and built, in a provisional way, 
afew miles of road from the mouth of the Coatza- 
coaleos River toward the south. 

After long experience in ineffectual efforts had shown 
that it was not possible to secure this road even under 
the liberal concessions made by the Mexican govern- 

‘ment, it was suggested that the government should 
undertake the work on its own account. Congress, 
therefore, authorized the executive, on May 30, 1882, on 
account of the state, to build the Tehuantepec Rail- 
| way or to contract for its construction with a company. 
By virtue of this authorization the Mexican govern- 
ment signed, on October 15, 1888, a contract for the 
construction of the road with Edward McMurdo, the 
| representative of Salvador Malo, authorizing a loan of 
£2,700,000 for the expenses of the same, which was 
‘raised at London, Berlin, and Amsterdam by the sale 
of five per cent bonds at about seventy per cent. This 
contract was approved by an act of the Mexican Con- 
gress of December 19, 1888, and was modified by an- 


now freely purchased, simply because our country has | other contract signed on October 15, 1889, also subse- 


| quently approved by Congress. 
To carry out this purpose it was necessary first to 
‘terminate the contract still pending with the Learned 
company. This company agreed to give up the con- 
tract, receiving a compensation for expense and 
damages of $1,500,000 in United States gold, which I 
paid in New York on behalf of the Mexican govern- 
ment. 

As the proceeds of the loan of £2,700,000 were not 


The subject of the inventor and of how he should be ‘sufficient to finish the road, part of another loan of 
| treated by the public is a very wide one, on which | £3,000,000, recently contracted at the city of Mexico, 


has been applied to that work. On December 6, 1893, 
a contract was signed at that city for the construction 
of the fifty-nine kilometers of road unbuilt, and it is 
provided in the same that the line shall be finished on 
September 6 of this year, with an additional expense 
of over $1,000,000. 

The Tehuantepec road is now practically completed, 
and Mexico offers the result of ali this work of many 


| years to the commercial interests of the world. 


The comparative advantages of the Tehuantepec in- 
teroceanic route over the Panama route, in reference 


|to geographical and commercial features, are great. 


The highest courts | 
/eral way the geographical advantages of the Tehuan- 
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Any map showing thetwo routes will prove in a gen- 


It | tepee route in reference to the coastwise commerce of 


the United States, and, in a measure, its advantages 
in relation to the business of western Europe. 
The shortest sail or steamer route from eastern Asia 
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‘24 between January, 1891, and July, 1892, by which the 


usaso | Tate of 78,800 per square inch were found on the floor 


should be adjudicated by the first official dealing 
with it. to any point on the Pacific coast of the American 


Many lawyers have felt that a more liberal treatment | isthmus passes in close proximity to the shore line of 





hoe should be awarded patents by the courts. The virtual Tehuantepec ; in fact, the shortest great circle from 


abolishment of the right of reissue has done away with | | Panama to Hong Kong will pass through Tehuantepec, 
what should have constituted an effectual remedy for | east of San Francisco, and nearly up to the Aleutian 


| | inadequacy of claims. The Patent Office should there- Islands. Even the shortest route from Panama to the 


fore not err on the side of severity ; it should be the ‘Sandwich Islands will pass close to Tehuantepec. 
inventor's friend and critic, not hisenemy, and should | It is only a little over 810 miles from the mouth of 
not constitute itself a court of first resort. the Mississippi River to the eastern terminal of the 
++ oe Tehuantepec Railroad. The total distance by rail and 
The Deadly Passenger Car. water from Chicago to the Pacific Ocean via Tehuan- 
We are all going to be poisoned now by the deadly | tepec is only 1,875 miles. 
passenger car. In the laboratory of the Imperial| The nautical conditions for sailing vessels are much 
Board of Health of Germany experiments were made | more favorable at Tehuantepec than at Panama. 
The interoceanic route established at Tehuantepec 
seeds of consumption were found in abundance in the | will connect, at the best possible location, the eastern 
dust collected, not only on the floors, but on the walls | and western coasts of the United States and Mexico, 
and seats, of care. Samples of dust were taken from | and will develop a coastwise business of great magni- 
45 compartments of 21 diflerent passenger cars and 117, tude and of vast importance to these two countries, if 
animals were inoculated with them. Part of these controlled and managed by United States interests. 
died very soon thereafter of various contagious diseases 
before they had time to develop consumption ; of the 
rest, killed four to six weeks after inoculation, three 
had tubercles. These three, however, were inoculated 
with sleeping car dust, taken, not from the floor, but 
from the walls, cushions and ceilings. Bacteria at the 
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Eighty Miles in Forty-five Minutes, 

M. Latruffe, who went up in a balloon recently, at 
Courbevoie, outside Paris, and who was supposed to 
be lost, succeeded in safely reaching firm earth. His 
ascent (says the Paris correspondent of the Daily Tele- 
graph) was to have been a short one, but he had no 
sooner reached the upper air than he was carried away 
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ofa fourth class car, and 34,400, 27,200, and 16,500 per 


square inch on the floors of the third, second and first 
class cars. Thus, even in the latter, the average pas- 
senger, who usually has at least half a compartment 
to himself. say 3,000 sq. in. of floor, has an army of 
use 49,500,000 deadly enemies aiming at his vitals on the 
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in a northwesterly direction. He descended with much 
difficulty at a little place called Beauvarde, bet ween 
Chateau-Thierry and Epernay, in the Champagne dis- 
trict. He had thus traveled eighty miles in three- 





quarters of an hour. 
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sow to Distinguish Textile Fibers, 

It is customary, says Textile Industries, to mix, 
spin, and weave fibers in various proportions, and as it 
i< important to know the quantities of different fibers 
contained in goods to be imitated, researches have es- 
tablished a number of tests for this purpose, with 
whieh every manufacturer and manager should be 
thoroughly conversant. 

In a fabric composed of linen and cotton, a strong 
potash solution will color the linen fiber a deep yellow, 
while the cotton will be only slightly tinged with the 
color; a mixed yarn or fabric will, therefore, assume a 
spotted or striped appearance in the liquid. If a sam- 
ple of the linen to be tested is dipped into olive or rape- 
<eed oil, the fabric will quickly absorb it. When the 
excess of oil has been removed and the fabric appears 
striped, it is not pure linen, but mixed, and, further, 
the linen thread becomes transparent and the cotton 
thread opaque; while, if the linen saturated with oil is 
laid upon a dark substance, the linen threads will ap- 
pear much darker than the cotton on account of this 
transparency. In order to destroy or dissolve cotton 
by a process similar to carbonization, the fabric to be 
tested is laid in a mixtare of three parts sulphuric acid 
and two parts saltpeter for eight or ten minutes, then 
washed, dried, and, finally, treated with ether contain- | 
ing aleohoL The woolen and linen fibers have re- 
mained uninjured, while the cotton has been dis- 
solved. 

In order to distinguish animal from vegetable fibers, 
they may be boiled in caustic potash lye. Both wool 
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ed by the microscope. As for silk, it presents no 
peculiarities, but is simply a homogeneous eylinder 
without the scale layer, marrow, and bark substance 
of hair. The optical difference of all these fibers is 
aided by the micro-chemical investigation. Iodine and 
sulphuric acid may be used as reagents, whereby the 
vegetable fibers, consisting of cellulose, are always col- 
ored blue, which is not the case with animal fibers. 
Silk differs from the latter in that it is dissolved in con- 
centrated muriatic acid. 
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Aluminum for the Preparation of Phosphorus, 

The applications of aluminum in the arts multiply 
with much the same rapidity as do those of electricity. 
The Berichte describes a new method of preparing 
phosphorus by its use as a reducing agent. The pro- 
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cess is so simple that it can easily be illustrated on the | 


lecture table. Hydrogen ammonium sodium phosphate 
is fused in a porcelain crucible until it is changed into 
sodium metaphosphate ; alaminum turnings are then 
dropped into the liquid, and the freed phosphorus 
bursts into flame. Now if the experiment is tried with 
a glass tube, instead of a crucible, a slow current of 
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residence, the holder must use “due d 
him. 

Checks or drafts must be presented for payment 
“without unreasonable delay.” 

Ignorance or oversight of or willful inattention to 
these fundamental injunctions is the frequent source 
of annoying and expensive litigation. The Keystone. 

DECISION RELATING TO PATENTS. 
MARKING OF PATENTED GOODS. 

Supreme Court of the United States, 
DUNLAP ET AL. V. SCHOFIELD ET Al. 
Decided March 5, 1894. 

Appeal from the Circuit Court of the United States 
for the Eastern District of Pennsylvania. 

This was a bill in equity, filed May 7, 1889, for the in 
| fringement of letters patent issued April 2, 1889, for the 
term of three and a half years, by the United States to 
Julius Stroheim for a design for rugs. 

The plaintiffs asked for an injunction and for dam- 
ages in the sum of $250 as penalty and damages under 


iligence” to find 





the act of February 4, 1887, chapter 105, and waived all 


dry hydrogen being passed over the mixture of the salt right to any further damages, or to an account of 
and aluminum, the phosphorus distills into the cooler | profits. The court, on May 18, 1890, entered a deeree 
part of the tube without the formation of any phos-| for the plaintiffs accordingly, and the defendants ap- 


phureted hydrogen. The residue consists of alum- 
ina, sodium aluminate and a phosphide of alumina— 
AFP». 

By these steps in the process only 30 per cent of the 
phosphorus in the mineral used can be obtained ; but 


| pealed to this court. 

Mr. Justice Gray (after stating the case) delivered 
the opinion of the court. 

By section 4,900 of the Revised Statutes of United 
States (which, by virtue of section 4,983, applies to 


and silk will be dissolved thereby, but not linen | the phosphide is decomposed entirely by heating with | patents for designs), it is made the duty of every pat- 
and cotton. If a sample of woolen goods is to be ex- | silica, and this may be added at the beginning of the|entee or his assigns, and of all persons making or 
amined to see if it contains cotton, place it in a con- |experiment and the reaction proceeds without diffi-| vending any patented article for or under them, to 


centrated sulphide of sodium solution; by this, the 
wool is dissolved and can be entirely washed out in hot | 
water. The residue will be vegetable fiber, and, if the 
sample was at first weighed exactly, the actual per- | 
centage of wool can be ascertained by weighing the re- 
maining vegetable fibers. Such a fabric can be) 
analyzed with still greater facility in an undyed con- | 
dition. Wool and silk, when plunged into picric acid, | 
are dyed a fairly fast yellow, while both linen and cot- 
ton remain white. 

A silken thread, when exposed to a flame, ignites, | 
evolving a smell of burning feathers, but continues to | 
burn only as long as it remains in contact with the | 
flame, and is extinguished when taken away, the burnt | 
end forming a black, charred substance, thicker than | 
the thread. Wool behaves similarly, but the odor is 
more repugnant. 

The surest and best test, however, is the microscope, 
which gives unerringly the component fibers of the 
fabric under examination. For this purpose, several 
threads must be drawn out of the fabric in question 
(an operation best performed under water) and sub- | 
jected to an examination with a power of from 200 to | 
300 diameters. 

The linen fibers appear as cylindrical formations, | 
with nodular swellings, the former sometimes split into | 
thinner fibers, especially in the case of linen which has | 
been used. 

Cotton fibers, however, will show themselves as flat | 
ribbons, and are very thin as seen where the edge is 
shown. With mixtures of linen and cotton, the ex- 
amination of the fibers can be conducted with still 
greater facility, by opening a small stripof the material 
to be investigated, introducing it into a dilute alcoholic 
sulution of aniline red (fuchsine), but only for a very 
short time, after which it is well washed, and then im- 
mersed in caustic ammonia for two hours. In this ope- 
ration the linen fibers are dyed rose red, while the cot- 
ton fibers take no trace of color, and their examination 
is thereby rendered much more easy. 

The fibers of wool appear under the microscope as 
cylinders covered with scales, and their delicate struc- 
ture is rendered still more visible by treatment with 
sulphurie acid, which dissolves the yolk that fastens 
these seales to the fibers; but the different qualities 
can also be comparatively tested to ascertain the uni- 
formity, firmness, or strength. The microscope is a 
means of distinguishing the relative value of the dif- 
ferent wools better than is possible by any other mode. 
For this purpose, a ‘‘ wool gauge ” bas been construct- 
ed, consisting of a brass frame screwed to the stage of 
the microscope, into which the wool fiber is fastened in 
such a manner that it is first loose, but is gradually 
tightened with a serew for that purpose, when the 
diameter can be measured with a micrometer and an 
exact measurement of the fiber obtained. But as all 
the fibers are not equally thick, it is necessary, of 
course, to measure several, to obtain the average. To 
tueasure the elasticity and strength of the fiber, it is 
lirst drawn tight, the index placed upon zero, and the 
tension increased by the gradual drawing with the 
screw mentioned until the fiber breaks. The index 
will show on the seale how many millimeters a fiber 
‘uay be stretched before it breaks. It is evident that 
‘his experiment must be repeated with several fibers, 
«nd that the same apparatus can naturally be used for 
‘his purpose for all kinds of fibers. 

Other animal hair used for textile fibers, goat hair, 
horse hair, ete., can also be recognized and distinguish- 








eulty and without loss. 

It is advised that for the lecture table a combustion 
tube a yard long be used ; two and a half parts of alu- 
minum, six parts of sodium metaphosphate (obtained 
from heating previously the hydrogen ammonium 
sodium phosphate) and two parts of finely pulverized 
silica are placed in the tube, a slow current of hydrogen 
is passed through, and heat is applied until the reac- 
tion begins. This is shown by sudden incandescence, 
and phosphorus is seen to condense in globules on the 
cooler part of the tube, at the end where the hydrogen 
escapes. 

Instead of this phosphate, any ordinary phosphate 
may be used, but experimenters are warned not to use 
the superphosphates containing calcium sulphate mix- 
ec with them, such as are used for fertilizing purposes, 
because the sulphate is suddenly decomposed by the 
aluminum with an explosion when a certain tempera- 
ture is reached. 
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Business Law in Daily 

Herewith are the most important laws, succinctly 
stated, that touch the needs of the average business 
man. An observance of them will enable one to avoid 
many mistakes that may be serious, and steer the in- 
nocent from many pitfalls that may be calamitous. 
They contain, in few words, the essence of a large 
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Use. 


| amount of legal verbiage not always very intelligible. 


Each individual in a partnership is responsible for 
the whole amount of the debts of the firm, except in 
cases of ‘‘special” partnerships. 

Contracts made on Sunday cannot be enforced. 

A contract made with a minor is void. 

A contract made with a lunatic (or with one who 
has a general reputation for weak-mindedness) is void. 
(The latter case must, however, be clearly estab- 
lished. ) 

The acts of one partner bind all the other partners. 

It is a fraud to conceal a fraud. 

No consideration is sufficient in law if it be illegal in 
its nature. (Many “ failures” are upset because of this 
law.) 

A receipt for money is not alway conclusive. 

An agreement without consideration is void. 

The law compels no one to do impossibilities. 
must be liberally construed.) 

Ignorance of the law excuses no one. 

Note especially the following, as affecting the giving 
and taking of checks and notes: 

A note made on Sunday is void. 

A note made by a minor is void. 

A note obtained by fraud, or from a person in a state 
of intoxication, cannot be collected. (This is a corcllary 
to the law governing contracts with the weak- 


(This 


minded. ) 


Notes bear interest only when so stated. 

If a note is lost or stolen, it does not release the 
maker; he must pay it if the consideration for which it 
was given, and the amount, can be proved. 

Signatures made with a lead pencil are good in law. 

A note indorsed in blank is transferable by delivery, 
the same as if made payable to bearer. 

The maker of an “accommodation” note (one for 
which he has received no consideration, having lent 
his name and credit for the accommodation of the 
holder) is not bound to the person accommodated, but 
is bound to all other parties, precisely as if there wasa 


good consideration. 
If the maker of acheck or draft has changed his 


give sufficient notice to the public that it is patented, 
by putting the word ‘‘ Patented” upon it, or upon the 
package inclosing it, ‘‘and in any suit for infringe 
ment, by the party failing so to mark, no damages 
shall be recovered by the plaintiff, except on proof 
that the defendant was duly notified of the infringe- 
ment, and continued, after such notice, to make, use or 
vend the article so patented.” 

The clear meaning of this section is that the pat- 
entee or his assignee, if he makes or sells the article 
patented, cannot recover damages against infringers 
of the patent, unless he has given notice of his right, 
either to the whole public by marking his article ‘‘Pat- 
ented ” or to the particular defendants by informing 
them of his patent and of their infringement of it. 

One of these two things, marking the articles or no- 
tice to the infringers, is made by the statute a pre- 
requisite to the patentee’s right to recover damages 
against them. Each is an affirmative fact, and is 
something to be done by him. Whether his patented 
articles have been duly marked or not is a matter pe- 
culiarly within his own knowledge ; and if they are 
| not duly marked, the statute expressly puts apon him 
‘the burden of proving the notice to the infringers, be- 
fore he can charge them in damages. By the element- 
ary principles of pleading, therefore, the duty of al- 
leging and the burden of proving either of these facts 
is upon the plaintiff. 

In the present case, although the plaintiffs had man- 
ufactured and sold goods with the patented design 
upon them, they made no allegation or proof that the 
goods were marked as the statute required. They did 
allege in their bill that they notified the defendants of 
the patent and of their infringement ; but this allega- 
tion was distinctly denied in the defendants’ answer, 
and the plaintiffs offered no proof in support of it. 
They could not, therefore, recover, even if this were a 
suit for damages within section 4,900 of the Revised 
Statutes of the United States. 

But these plaintiffs, waiving all right to an account 
of profits, or to other damages, sought and were al- 
lowed to recover the fixed sum of $250, in the nature 
of a penalty, imposed by the act of February 4, 1887 
(ch. 105), upon any person who, during the term of a 
patent for a design, and without the license of the 
owner, applies the design secured by the patent, “ or 
any colorable imitation thereof,” to any article of 
manufacture for the purpose of sale, or sells or ex- 
poses for sale any article of manufacture to which 
“such design or colorable imitation” has been ap- 
plied, “ knowing that the same has been so applied.” 
(24 Stat., 887.) This statute, according to its clear in- 
tent and effect, requires that, in order to charge either 
a manufacturer or a seller of articles to which bas 
been applied a patented design, or any colorable imita- 
tion thereof, he must have been “knowing that the 
same has been so applied,” which is equivalent to say- 
ing “with a knowledge of the patent and of his in- 
fringement.” The reasons for holding the patentee to 
allege and prove either such knowledge, or else a no- 
tice te the public orto the defendant, from which such 
knowledge must necessarily be inferred, are even 
stronger, in a suit for such a penalty, than in a suit 
to recover ordinary damages only 

In none of the cases on which plaintiffs rely, and by 
which the court below considered its judgment as con- 
trolled, was there any adjudication inconsistent with 
this conclusion. 

Decree reversed and bill dismissed. 
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TEREKY’S FEED BAG. 

The accompanying illustrations show an article 
which embodies in itself a notable improvement on 
the horse feed bag in common use. This bag is de- 
signed to prevent the waste of horses’ feed so prevalent 
where the common bag is now used. 

Whoever may have noticed how oats are scattered 
about at midday in the streets of the metropolis has 
also probably been impressed with the thought that 
not only the yearly but also the daily loss of grain in 


cipal dimensions and weights of the various parts : 





the city of New York alone must be something enor- 
mous, It is safe to say that where the common 
nose bag is employed nearly one pint of grain is lost 
at every feeding. In a stable of only ten horses this | 
daily loss assumes considerable proportions. As will 
be seen by the illustration, al 
third, more or less, of the 
grain to be fed is placed in 
the bottom of the bag, and 





TERRY'S FEED BAG. 


the balance in the two side pockets, in the lower 


Total length............ o eccbsessbuscocvecs 42 «feet. 
BOR oo osccvcccc ssc ccccccccssceceecoesess ° = 
WUE. veccicccnccccceccecescccspecse- cocceses 26 “ 
Breadth outside of wales.............++++00+ “ 105 “ 
Length of captain's cabin... .......-eeeesees 13 - 
Mean WIERD. ......ccccccscccccecsees —e 68 * 
Length of rear cabin.............0c0eeseecereee 108 “* 

. * central chamber... .......sseee05 16 » 
EAgS WEGME,.0.00ccccccccsccccccccetooces » 4,840 pounds. 
Total displacement. ... ...........eeeeeecscenes “460 |“ 
Corresponding dranght.... .......0.seeseeeees 1°38 feet. 
Mean weight of a section. .............+000-++ 82°5 pounds. 


These sections are, therefore, easily transportable, 
and it is thus taken apart that the Jules Davoust is to 
reach the Niger, in the first place by sea, then by the 
Senegal River, and finally by the route by land from 
Kayes to Bamakou. 

The use of aluminum in the form of an alloy, tough, 
yet soft enough to undergo forging (for pure aluminum 
is slightly brittle), constitutes a very important pro- 
gress for the preparation of the carrying materiel that 
is to be used in the colonies, either for the construction 
of launches capable of being taken apart or for that 
of light vehicles adapted for following everywhere the 
movements of forwarding columns. The Jules Davoust 
was constructed at the works of Mr. Lefebvre, of Paris, 
who has already furnished the Monteil mission with a 
barge of the same nature, and has made a specialty of 
colonial war materiel, especially of light wagons, capa- 
ble of being taken apart, that our troops have made 
use of several times in the Soudan and Tonkin expedi- 
tions. —La Nature. 
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MEANS FOR PROPELLING VESSELS. 
The illustration represents an apparatus for the pro- 
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which is pivoted in a link pivotally supported on 
a rod suspended from an arm moved by a hand 
lever, the latt.r being held in the usual manner by a 
quadrant. The opposite ends of the link connect by 
rods with eccentrics on the main crank shaft, so that 
by means of the hand lever the strokes of the pistons 
in the steam cylinders may be reversed without stop- 
ping the machinery. In operation, as the revolution 
of the crank shaft causes the slides to be reciprocated 


re 











SOR 
WITTE’S APPARATUS FOR THE PROPULSION OF 
VESSELS. 


pulsion of vessels in which pistons are operated in 


end of each of which is a small aperture through which | open-ended pipes extending longitudinally beneath the 
the grain passes automatically into the bag as fast 48 | vessel, the impact of the pistons on the water being de- 
its contents are consumed. When in position on the signed to act with great efficiency in moving the ves- 
animal’s head, his ‘ips are always within reaching dis- | .4) ahead, and the piston and tube being designed to 
tance of the bottom of the bag. So long asthe bot- bandle with much better effect the same quantity of 
tom is covered to the depth of an inch or more, the water that the screw of a vessel of the same kind 
grain in the side pockets cannot flowin. There are no, would handle. The improvement has been patented 


springs, chains, metal tubes, ete., used in the construc- | by Mr. William H. Witte, of No. 258 Flushing Avenue, 


tion of this bag, and it can be trampled on by the 
horse with impunity without suffering injury. 

The automatic method of closure prevents the grain 
from being tossed out by the shaking of the animal's 
head. 

A patent to cover this improvement has been ap- 
plied for by Mr. T. Philip Terry, of No. 7 Bowling 
Green, New York City. 

Ss. eee 
ALUMINUM BOAT—THE JULES DAVOUST. 

Lieut. Hourst, of the French navy, and his mate, En- 
sign Baudry, in charge of the Niger hydrographic mis- 
sion, left Bordeaux at the beginning of January carry- 
ing with them the Jules Davoust, a boat capable of 
being taken apart, and of extreme lightness, owing to 
its hull being constructed of an alloy of aluminum. 
This little boat, of which we give a view reproduced 
from a photograph taken near the Royal Bridge, at 
Paris, where it was exhibited before its departure, 
weighs 4,840 pounds, and has a capacity of 11 tons 
with a full load and a maximum draught of but 1°38 
feet. The hull is formed of sixteen half sections as- 
sembied in pairs in the longitudinal direction upon a 
strong keel of hard steel that runs the entire length of 
the boat. In the transvere direction, each half section 
is connected with the following by bolts, and tightness 
is assured by the interposition of a strip of rubber be- 
tween the flanges. The general aspect is that of a 
barge slightly depressed in 
front. This part is occupied ie 
captain and his mate. A F 








by a wooden cabin for the 
second chamber, formed by 
the hold, is to receive the 
stores and the goods for trad 
ing purposes. At the rear 
there is a cabin for the crew 
The three chambers thus 
formed are separated by tight 
bulkbeads. The steering 
wheel is situated behind the 
captain’s cabin. A movable 
tent arranged at this point is 
designed to protect the cap- 
tain and his assistants during 
the hydrographic observa- 
tions, and serves likewise to 
shelter the pilot. 

The boat is provided with 
three masta, with easily 
handled lateen sails. These 
masts are light and are placed 
at nearly equal distances 
from each other. The boat 
may likewise be propelled 
with oars. Two sponsons 
near the center of the boat 
support two Hotchkiss rapid- 
fire guns. 

The following are the prin- 


Astoria, L. 1, N. ¥Y. On opposite sides of the keel are 
parallel rectangular, open-ended pipes, as shown in 
the transverse sectional view, these pipes being closed 
on their upper or inner sides by slide plates moving in 
suitable slideways, and reciprocated by pitmen pivot- 
ally connected with cranks on a transverse crank! 
shaft, at whose ends are driving cranks pivoted to 
piston reds whose pistons work in the common form of | 
oscillating steam cylinders, whose trunnions are jour- 
naled in suitable supports, as shown in the longitu- 
dinal sectional view. The cranks extend from oppo- 
site sides of the crank shaft, so that the two slides 





by the pitmen, the piston moves downward at the 
end of each forward movement of the slide, the 
slide then moving backward and carrying the piston 
with it, the piston being raised as it reaches the end of its 
stroke, and the alternate raising and depressing of the 
pistons in the slide being effected by the pair of verti- 
cally arranged steam cylinders. Instead of the steam 
mechanism for effecting the vertical movement of the 
pistons, a very complete system is provided by means 


of which this operation may be automatically effected 


by electricity. The inventor differentiates his system 
widely from the ordinary methods of jet propulsion, in 
which comparatively small quantities of water are 


ejected at high speed, but proposes to expel the water 
with about the same velocity given to it by the screw 
| propeller, the water being expelled at about the plane 
of the ship’s bottom, and thus exerting great power. 


Her Majesty’s Ships at Sea. 
The Chief Constructor of the British Navy recently 





are moved simultaneously in opposite directions. read an important and reassuring paper at the Institute 
Each slide carries a vertical piston moving through a/| of Naval Architects on the subject of the qualities and 
slot in the slide plate, each piston having a' performances of first-class battleships of the Royal 
longitudinal movement backward through the pipe, Sovereign and Resolution class. There was but 
and ejecting the water therefrom in a solid stream. | little said about that bugbear of some writers on naval 
An upwardly extending shank of each piston has a/| subjects, the metacenter, but a great deal about the 
crosshead sliding on vertical guide posts around which | periods of the rolling motion of the ships and the 
are spiral springs normally raising the piston, and | periods of the waves being is ochronous. ‘‘ I venture to 
each crosshead slides longitudinally on a guide rod | illustrate this point by the simile of a boy ina swing 
forming part of a frame moving with the pistons, the | and a man swinging him. If the latter exerts his force 
top beam of each frame having a lateral arm at-| concurrently with the movement of the swing and the 
tached to the piston rod of a steam cylinder, two| boy in it, as he increases his efforts the higher the 
such cylinders being arranged vertically side by | swing goes, and as he uses less strength so will it tend 
side and having a common steam chest between | to bring the swing to a state of rest. The ship’s period 
them. The valve stems extend upward from the| is that of the boy in the swing; the wave’s period that 
steam chest to a walking beam, an arm from | of the efforts of the man. The difficulty I find in the 





matter of the Resolution is 
that, taking the chief con- 








ALUMINUM BOAT, THE JULES DAVOUST. 


structor’s views as correct, 
and that there was “no dan- 
ger whatever, only discom- 
fort,” why did not she con- 
tinue her voyage instead of 
returning to Queenstown, 
when a small craft like the 
Gleaner pursued her way in 
safety? Of course, the talk 
about the foreturret lifting 
some inches was ‘twaddle,’ 
though a large quantity of 
water was shipped and went 
below. This was due, as I 
heard at the time on excel- 
lent authority, to the tarpau- 
lin cover not fitting the lower 
part of the turret, or the right 
eover being mislaid, and to 
a large ventilator on deck 
not being unshipped and the 
dead-light screwed down, as it 
ought to have been.”— West- 
minster Gazette. 
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In the eleventh century 
both English and French 
dandies covered their arms 
with bracelets. 
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THE BAHAMA EXPEDITION OF THE STATE UNIVERSITY 
OF IOWA. 
BY B. M. WILSON, A.M. 

During the last summer a most unusual move in edu- 
cational cireles was made by the State University of 

owa. 
it is well known among scientists that nowhere in 
she world, possibly, do the waters of the sea throb with 
« more varied and wonderful marine flora and fauna 
‘han around the Bahamas and Florida keys. The 
« vardens of thesea” arethere! With the water-glass 
(, common wooden bucket with a glass bottom) one 
jooks down through brilliantly hued waters upon 
<cenes of wonder and exquisite beauty. 

There are great jagged caves of coral, with curious 
sponges growing about their walls; long, slender 
sponges of lilae and ocher, and some of scarlet and 
others of brown and black, and still others coarse and 
clumsy, looking hke lumps of yellow mud or clar. 
There the slender gorgonians, ranging through all the 
shades of browns and tans, lift their delicate fingers 
teeming with polyp life. Yonder one sees a cavern car- 
peted with gorgeous ‘sea anemones,” their tentacles 
glowing with bright green and scarlet and maroon and 
flesh color. These are Neptune’s sea flowers! Here 
those treasures of the mermaids-—the “sea fans”— 
gracefully wave their red and yellow lace-work, and 
the ‘‘sea feathers” toss their nodding plumes. On this 
jutting coral crag a “sea urchin” bristles in long, slen- 
der black spines, and a little further on one of its re- 
lations glistens in a spiny armor as whiteasivory. In 
and out among these caves flash the tropic fishes, on 
which the sea god has lavished the most vivid colors of 
his palette—intense blue and silvery white and gold, 
and turquoise; and some of these dwellers in his secret 
halls even gleam like mother-of-pearl, with all the 
colors of the rainbow. 

But useless would it be to attempt to appropriately 
picture forth the wealth 
and beauty of these 
hidden wonders. 

A few years ago the 
student got his know- 
ledge of these marine 
forms from musty text- 
books bristling with 
names often as mean- 
ingless as unpronounce- 
able. Later he had the 
advantage of dried and 
alcoholic specimens. 
But it was not until 
very recently that an 
effort was made to give 
him an opportunity to 
study these most beau- 
tiful and wonderful 
forms of life in their 
native homes. 

Prof. C. C. Nutting, 
of the chair of system- 
atic zoology at Lowa 
State University, had 
twice before crossed the 
rich zoological waters 
around the Bahamas, 
and it was then that oc- 
curred to him the plan 
which the summer of 
1893 finally saw rea- 
lized. 

The Emily E. John- 
sop, a two-masted 
schooner, 96 feet long, 
tonnage 115 tons, was 
chartered of its owner, 
Captain C. C. Paul, of 
Baltimore, for three 
months for the use of 
the “Bahama Expedi- 
tion of the State Uni- 
versity of Lowa,” which 
had for its object the 
“careful and systematic 
investigation of the ma- 
rine fauna and flora 
around the Florida 
keys and Bahamas.” The schooner was rapidly trans- 
formed into a dwelling vessel and floating laboratory. 

A huge skylighted hatch was cut in the hold, and 
the hold itself fitted up to serve at once as sleeping 
‘partments for the gentlemen of the party, as dining 
room, and as laboratory. 

A double tier of extemporized bunks lined either 
wall, long oileloth-covered tables and eamp-chairs oc- 
cupied the center space, and a complete scientific 
library and laboratory supplies, including microscopes, 
chemicals, dissecting apparatus, ete., occupied shelves 
‘t oneend. Provisions were stored in the fore part of 
the hold. 

On deck was placed the hoisting apparatus, which 
Was worked by hand and provided with 300 fathoms of 
Wire rope. There was no steam aboard. The vessel 








Winding up the Dredge. 
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had been chosen for its fitness to ride the shallow 
waters about the keys and islands. 

Charles Flowers, of Baltimore, was engaged as cap- 
tain and George Merrill was mate. Three sailors, a 
cook (all as black as the ace of spades), and a saffron- 
hued mulatto waiting boy comprised the crew. 

The party itself was composed of twenty-one mem- 
bers (of which seven were ladies), and included profes- 
sors, instructors, aluinni, and students of Iowa State 
University, Professor Nutting being the leader. Gil- 
bert L. Honser, instructor in biology, was the photo- 
grapher, and many beautiful pictures were taken, of 
which our space only permits us to present a few. 

All were interested in science and each was supposed 
to be especially interested in some particular branch of 
science. All had applied voluntarily for membership 
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and buckets of mollusks. One of our illustrations 
shows the giant star fishes captured, which measured 
about two feet across. The ornithologist and ento- 
mologist had captured strange birds and “bugs,” the 
first prize of the latter being that curious luminoas 
beetle worn by the Cuban ladies as a glowing ornament 
for the hair or to catch the lace of their mantillas. The 
botanists had their cans full and running over wit! 
tropic vegetation, from the passion flower to our own 
familiar shepherd’s purse and sand burr; and there 
were pans full of floating algae, “‘sea mosses.” But it 
would take volumes to give an adequate idea of the 
spoils. , 

From here we sailed for Havana, spent a few days 
exploring the city, and just outside the harbor dredged 
for that exceedingly rare animal form until! lately sup- 
posed to be extinct, viz., the crinoid, genus Penta- 
crinus. We found fully 150 beautiful and perfect 
specimens. 

Bahia Honda, thirty miles further along the western 
coast of Cuba, next claimed our attention The Span- 
ish authorities, however, took us for a filibustering ex- 
pedition, and forbade us to go more than thirty feet 
from the water line. The mosquitoes also waged war 
against us, and we turned toward Key West. 

Here, too, however, we were forbidden to land, as a 
vessel clearing from a Cuban port during the quaran- 
tine season must either lie fifteen days at sea or go to 
the Dry Tortugas and be fumigated. 

Accordingly we chose the Dry Tortugas, and made 
many valuable collections, both by dredging and in 
shallow waters around the keys. Here we procured 
our first shark and ‘investigated the coral reefs. 

Returning to Key West, we dredged in the vicinity 
some three weeks. In deep sea dredging we used a 
common oyster dredge, a trawl, and a tangie bar. This 
last was especially useful in procuring the finer mate- 
rials. It was merely a horizontal bar ef iron, with 





great masses of raveled 








in the party. The university furnished all appliances 
for dredging, for preserving materials, and for study. 
In addition, each member paid two hundred dollars, 
which covered all expenses incurred by the party col- 
lectively, including car fare from lowa City to Balti- 
more and return, with “stop-offs ” at Washington and 
the World’s Fair, in addition to our life aboard the ves- 
sel for three months. It is estimated that we traveled 
by land and sea some six thousand miles. 

On May 5, 1893, we left Baltimore in our floating 
summer home and laboratory. 

Seven days later we anchored in the harbor of Egg 
Island, Bahamas. Here we made a marvelous collec- 
tion in the shallow waters and on land. Our deck was 
strewn with sea-fans and gorgonians. There were great 
tubs of rattling crabs and star fish and sea urchins, 





Hauling in the Dredge. 





manila hemp rope tied 
to it, and in its meshes 
were caught a tangle of 
basket fish, crabs, sea 
urchins, deep-sea algae, 
and so on. 

Clearing from Key 
West, we sailed for Har 
island, Spanish 
Wells, and Eleuthera, 
Bahamas, and after a 
hasty ran to Little San 
Salvador, or Cat Island, 
we had to turn north- 
ward, as we were due at 
Baltimore August 1. 

The whole summer 
had been one delightful 
round of novelty and 
surprises. To one sci- 
entifically inelined it 
was an opportunity for 
eareful study and in- 
vestigation, such as has 
heretofore been enjoyed 
only by specialists in 
government employ. 
The knowledge gained 
in actually seeing and 
studying these curious 
life forms in their native 
element was of more 
practical value than the 
perusal of whole lib- 
raries of monographs, 
or years of study of 
museum specimens, 

Then the trip offered, 
as well, glimpses of the 
customs and peoples of 
strange countries under 
the rule of three differ- 
ent powers. Cuba is 
Spanish, Key West and 
the keys are Unele 
Sam’s southernmost 
possessions, and the 
Bahamas are English. 
It was a study in comparative sociology. The trip has 
opened new avenues to educators; new possibilities to 
students. and to scientists, we feel safe in saying, it 
will offer many new life forms, dredged from the “un- 
known depths.” 

As the iavoring breeze swelled our sails homeward 
bound and the foam curled, a silvery plume behind 
our prow, studded at night with glowing phosphores- 
cence, our littie group sat silent on the deck, awed, 
subdued by the splendor of the tropic sunset, the swift- 
following night, or the indescribable beauty of the 
moonlight on the sea. 

As we sat dumb, in trying to comprehend the infinite 
expanse of ever-restless water around, the infinite ex- 
panse of burnished sky above, the infinite silence over 
all, and as memory wandered back over the revelations 





bor 








Scientific American. 


which the vessels belonged, we know not any calam- 
ity of twenty times its proportions that might have 
been attended with more serious consequences to the 
worsted party.’ When the report of the loss of a second 
British frigate reached the Times, it exclaimed: ‘In the 
name of God, what was done with this immense superi- 
ority of force? Oh, what a charm is hereby dissolved ! 
The land spell of the French is broken [at Moscow]. 
production of a highly seusitive collodion emulsion | and so is our sea spell!’ Mr. Maclay sums up the effect 
induced Dr. David, of Paris, to test the three methods | of the disasters suffered in the war of 1812 upon intelli- 
deseribed in the patent. He could not obtain a satis-| gent Englishmen in the well-founded assertion that in 
factory result, but by aking some alterations he has | those defeats they foresaw the eventual subversion 
succeeded in preparing a bromide of silver collodion | of their naval supremacy, and they well knew that, if 
emulsion, the sensitiveness of which increases gradu-| that were lost, nothing could avert the reduction of 
| Great Britain to one of the least important of European 
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of the summer, one and all were humbled with the 
consciousness of the insignficance of man and the good- 
ness of the Incomprehensible in granting us these 
glimpses of this wonderful glory ! 
State University of lowa, April, 1894. 
>.0-> - 
Highly Sensitive Celledion Emulsion, 
The publication of Dr. Hill Norris’ process for the 
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ally to 8 degrees Warnerke. 


The method adopted is as follows: Upon a horizon- 
tally adjusted glass plate, size 18x24 cm., are poured 
25 «.c. of collodion, which contains per liter 18 grammes 
of silver nitrate and 
After the film has coagulated sufficiently, it is changed 
to a bromide of silver film by treatment with the fol- 
lowing bath : 


Potassium bromide 80 to 120 grammes 
Potassium iodide 001 gramme 
Gelatine 2 grammes 
Distilled water 1,000 cc, 


A completely opaque film must be obtained. It is | 
sensitized by leaving the plate for a longer or shorter 
time in the following : 

. 18 & B grammes 


1 gramme 
1,000 c.c. 


Potassium bromide 
(ielatine 
Distilled water 


7 to 8 grammes of pyroxyline. | 


| powers.” 
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THE BRISTOL CO."S PATENT STEEL BELT LACING. 

Five years ago the Bristol Company, of Waterbury, 
Conn., began the manufacture of their patent steel 
belt lacing, illustrated herewith. 

At that time ouly one size, for ordinary single leather 
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belts, was produced, but encouraged by the success at- 





The sensitiveness increases with the duration of ac- 
tion and the temperature of this bath. Ata tempera 
ture of 70° to 75° Cent., the time of action must be| 
about two hours; at 90’ to 95°, about one hour. 

Upon looking through fhe film, it will be observed 
that the grain becomes gradually larger until the 
xranularity is distinctly visible to the eye. Accom- 
panying this increase in the size of the grain is an in- 
crease in the sensitiveness of the film. 

After the plate has reached the desired stage, it is 
washed and dried. Contrary to what might be ex- | 
pected, the collodion film does not exhibit the slight-| 
est tendency to leave th» plate at a temperature « 
100° Cent., provided that the surface of the plate has| 
been thoroughly cleansed. 

Plates prepared in this way can be developed very 
quickly, washed and fixed. The negative is ready 
for printing inten minutes. Varnishing is unnecessary, 
as the collodion film is very hard.—Photographisches 
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The United States Navy ws. the British Navy 


im 1812, 

The following, from the New York Swn, occursin the 
course of an able review of the first volume of “A His- 
tory of the United States Navy from 1775 to 1893,” re- 
cently published by the Appletons. The narrative is | 
by Mr. Edgar Stanton Maclay, and the technical re- | 
vision of the text by Lieut. Roy C. Smith, U.S.N. The 
book sets forth our naval annals from the outbreak of | 
the revoiutionary war up to the beginning of the last 
year of the war of 1812, the continuation of the history 
down to the present day being reserved for a second 
volume. 

“It was pre-eminently in the war of 1812 that the 
pride of England in her navy was brought low. To 
appreciate the outcome of this contest, one must keep 
in view a comparison of the two pavies, which will be 
found on page 319 of the book before us. At the outset 
of the war Great Britain had 1,048 ships, possessing an | 
aggregate capacity of 860,990 tons, and earrying 27,800 
guns, with 151,572 men and officers. At the same juncture | 
the United States had but 17 ships, with a total ton-| 
nage of 15,300, and carrying only 442 guns, and but 5,025 | 
officers and men. Yet, at the end of the struggle, 
which lasted but about two and a half years, the little | 
American navy, assisted by privateers, had for the time | 
practically swept the British mercantile marine from 
the high seas and captured over fifteen hundred ves- 
sels, on board of which were more than twenty thou-| 
sand British seamen. It was not so much, however, the 
number of merchant vessels lost, great as this was, 
which affected the British public mind. It was the 
fact that in duels between warships of nearly equal 
force the English were generally beaten. In eighteen 
engagements with the Americans the British navy sus- 
tained fifteen defeats, and this just after England had 
successfully matched her sea power against the com- 
bined strength of ali the other great maritime nations 
of the world. At the beginning of the war of 1812 the 
British navy had reached the apex of renown. Mr. 
Maclay points out that in two hundred actions between 
single ships it had been defeated but five times, and on 
those occasions the English ship was admitted to have | 
been of inferior foree. The complete reversal of results 
whieh followed a trial of strength and skill with the 
Americans prodaced in Englishmen a kind of stupor. 
The London 7émes, when it heard of the capture of 
the first English ship of war, said: * The loss ofa single | 
frigate by us, it is true, is but a small one; when viewed 
as a part of the British navy it is almost nothing; 
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| the space between the spurs is a trifle greater than in 


tained, which is principally attributed to the genuine 
merits of the steel lacing itself, the company have de- 
veloped their machinery and improved their methods | 
of manufacture, so that now they are able to announce 
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a complete line of one hundred different sizes (as shown 
in the larger view), suited to all kinds, widths and 
thicknesses of belting. As a result of improved pro- 
cesses of manufacture, prices have also been reduced. 
The lacing is made of the toughest cold-rolled steel cut 
into a continuous zigzag form, and 30 proportioned as 
to give maximum strength with a minimum amount 
of material. The wedge-shaped points, when driven 
through the belt, force the fibers aside so as not to cut 
them ; hence the ends of the belt are not weakened as 
when holes are punched. The lacing makes a smooth 
and elastic joint and is easily and quickly applied 
without any special tools, the spurs being driven 
through upon a piece of soft wood, after the ends of 
the belt to be joined have been brought evenly to- 
gether. The belt is then turned over upon the pulley 
or any convenient piece of iron and the spurs clinched, 
bending them toward the joint. The lacings are fur- 
nished in lengths varying from one to three inches (No. 
1 by quarter inches), it being always possible from a 
box of assorted lengths to find two or more pieces of 
lacing which, together, may be used for a belt wider 
than three inches. For rubber, cotton, and woven belts 


the corresponding sizes designed for leather belts. Thus 
a better grip is obtained on the fibrous ends of such 
belts. The lacing was exhibited at the World’s Colum- 
bian Exhibition by the Bristol Company, and was 
awarded medal and diploma. 
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E@ect of VWellow Light on Diamonds, 

Some diamond merchants on Maiden Lane, New 
York, have complained to the owner of a building op- 
posite to them because he has painted it bright yellow, 
and when the sun shines yellow is reflected into their 
store. They say the yellow tight falling upon their 
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monds look yellow, and therefore cheap; whereas the 
stones are in reality pure white, of the highest grade. 
The owner refuses to have the color of his building 
changed although the diamond merchants have offered 
to do it at their own expense. We suggest that the ef- 
fect of the reflected yellow rays could be neutralized 
by placing the diamonds in glass cases slightly tinted 
with blue; or by a thin varnish of a blue tint, applied 
to the show windows. 


0 ee 
Official Trial of H. M. S&S. 


On the 19th of March the official trial of H. M. 8. 
torpedo catcher Hornet took place in the Estuary of 
the Thames, with the following admirable results. The 
propellers are 6 feev 4 inches in diameter. There was 
calm weather and high water. Steam is supplied by 
Yarrow water tube boilers; the power exerted was ap- 
proximately 4,000 horse power. The Havock has loco- 
motive boilers and gives 3,500 horse power; the differ- 
ence in power is very nearly in direct proportion to 
the cubes of the speed of the two boats, but the air 
pressure for the Havock was 3 inches; for the Hornet, 
14¢ inches. 





Time Revol. 2d 

of day. Star. Port. Time Speed. Means. Means. 

1028 3059 3054 2m. 17 163 97-999 

1034 384 8868 Bm. Gas. W481 Ogi 27 370 

10438 3847 S022 2m. 16s. W355 27 3738 27°38 27-813 
1m? 3913 S27 @m. Gh. 391 ay 339 27° 306 

1102 3800 S817 @m. 180s. W0se7 27128 27° 188 

1110 38443 363 2m. Ths. 2169 


Steam in boiler vacuum 2% inches. 


The three hours’ trial commenced at the ‘‘ Chapman” 
lighthouse and ended below the “Sunk” lightship. 
The average speed for the whole time was found to be 
27°628 knots per hour, or 31°8 miles anhour. After this 
circles at full speed were turned to starboard and 
port, and generally all the usual testsof machinery and 
ship, all of which were found to be perfectly satisfac- 
tory. At full speed and at slower speeds practically no 
vibration was felt. There was no heating of any parts 
of the engines, and the boilers made ample steam with 
a mean air pressure of 1°5 inch. 

The Admiralty authorities expressed themselves as 
highly pleased with the result in every respect. 





Embossing Wood, 

Carving wood is too costly a process for this age and 
country. People like it and want it on their furniture 
and inside finish, but most of them are not willing to 
pay for it what it costs. It requires a nataral turn and 
a long practice to make a skillful wood carver, and con- 
sequently many devices have been resorted to to secure 
the same appearance by cheaper methods. The most 
common of these is to press the figures into the grain 
of the wood with a hot metal die. One of the latest 
machines for doing this kind of embossed “carving” 
was on exhibition in Machinery Hall annex of the 
World’s Fair, and is an ingenious machine and does 
rapid work. Patterns are cut ona hollow brass cylinder 
which is heated by gas jets from the inside and the 
wood passed under it under a pressure of several thou- 
sand pounds to the inch in width. At first the work 
appears very pretty, but it will not stand the test of 
time. In the course of time the part of wood pressed 
into the grain will rise to nearly or quite its original 
position and, in large figured patterns, unevenly, mak- 
ing a very rough and rotten looking figure, that is more 
of a blemish than a thing of beauty. Another plan is 
to dress the board down toa level with the embossed 
figure and then by steaming to raise the pressed parts 
to their original height to imitate relievo carving. 
None of these processes are ‘‘carving,” nor will the 
work retain its form like hand carving. However, it 
may suit people who must have their furniture and 
house finish carved and are not able or willing to pay 
forjthe genuine article, but it would be better taste, per- 
haps, to take it plain rather than to have alleged carv- 
ing that will not last long and look well all the time.— 
Tradesman. 
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The Fourth Dimension, 

In an address before the New York Mathematical 
Society on “Modern Mathematical Thought,” Profes- 
sor Simon Newcomb is reported as saying: ‘“‘As in 
space of two dimensions one line can be drawn per- 
pendicular to another at a given point, and by adding 
another dimension to space a third line ean be drawn 
perpendicular to these two ; so in a fourth dimension 
we can draw a line which shall be perpendicular to all 
three. True, we cannot imagine how the line would 
look, or where it would be placed, but this merely be- 
cause of the limitations of our faculties. As a surface 
describes a solid by continually leaving the space in 
which it lies at the moment, so a four-dimensional 
solid will be generated by a three-dimensional one by 
a continuous motion which shall constantly be directed 
outside of this three-dimensional space in which our 
universe appears to exist. As the man confined ina 
circle can evade it by stepping over it, so the mathe- 
matician, if placed inside a sphere, in four-dimensiona! 
space, would simply step over it as easily as we should 








yet under all the circumstances of the two countries to 


show windows spoils their trade by making the dia- 


over a circle drawn on the floor,” 
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yhe Founder of the First Scientific Journal, 
BY M. JACQUES BOYER. 

When recently the statue of Theophrast Renaudot, 
the founder of French political journalism, was un- 
veiled, the literary and scientific journals were alike 
full of praises of him and his work; but none of them 
recollected another pioneer in his field, the modest and 
profoundly erudite Denis de Sallo, the founder of the 
Journal des Scavants, who did for letters and science 
what Renaudot so successfully accomplished for poli- 
tics. 

Without undertaking a full sketch of the history of 
the French scientifie press, I desire only to show here 
how new in 1665 was that idea, which seems so simple 
and natural now, of the creation of a scientific journal; 
how many impediments were raised against its creator 
by the commonplace authors whom the new tribunal 
condemned without appeal; what patience, what eru- 
dition, what a prodigious sum of labor were required 
from its founders to surmount all the obstacles, avoid 
all the perils they met every day, and give their work 
a vitality strong enough to permit it, rising repeatedly 
from its ashes, to perpetuate itself till our time. 

Denis de Sallo, Seigneur de la Coudray, was born in 
Paris in 1626, of an old noble family of Poitou. His 
lessons in early childhood were not brilliant; but after 
he entered the courses of rhetoric at the College des 
Grassins he obtained all the prizes of his class; became 
in the next year a distinguished pupil in philosophy, 
and having sustained in public remarkable theses in 
Latin and Greek, gave himself up with ardor to the 
study of law. His advance was so rapid that he was 
able, in 1652, to sueceed his father, Jacques de Sallo, in 
his office as counselor at the Parliament of Paris. 
Three years later he married Elizabeth Menardeau, 
daughter of a counselor in the Grand Chamber, by 
whom he had one son and four daughters. He died on 
the 14th of May, 1669, of apoplexy. His death, accord- 


ing to Vigneuil Marville, was caused by the loss of all | 


his fortune in gambling in 1665; but, besides that this 
story has little probability in view of the character of 
De Sallo, who was industrious through all his life, it is 
controverted by a letter of Guy Patin’s of the 18th of 
November, 1665, which proves that at that time De 
Sallo had no thought of dying, and by the testimony 
of Pere Honore de Sainte Marie, who agrees with 
Moreri in placing his death in 1669 and not in 1665. 

Having given an outline of the principal events of 
De Sallo’s life, which was otherwise quiet enough, we 
pass to the study of his characterand work. ‘ He read 
all sorts of books,” says Moreri, ‘‘ with incredible care, 
and kept secretaries continually employed to write 
down his reflections and the passages which he marked, 
so that by this plan of studying he fitted himself to 
compose treatises on every kind of subject, as he 
showed on several occasions.” 

It was probably the considerable quantity of material 
that he collected in this way that suggested to him the 
thought of giving the public those extracts the utility 
of which he had recognized in his experiences. He as- 
sociated with himself in the execution of this work, 
which was colossal for that time, a number of men of 
science and letters: De Bourzeis, a distinguished theo- 
logian; De Gemberville, chaplain, the famous author 
of La Pucelle; and the Abbe Gaulois, who, according 
to Fontenelle, seemed ‘“‘ born for that work;” but De 
Sallo revised all the articles—not very numerous— 
which his colaborers furnished, and himself wrote the 
largest number. 

The authorization having been obtained, the sup- 
port of Colbert assured and the plan and periods of 
publication fixed, the Journal des Scavants appeared 
on Monday, January 3, 1665, in a sheet and a half 
quarto, under the pen signature of Hedouville;* and it 
continued to appear every Monday till the 30th of 
March of the same year, when the authorization was 
withdrawn. Although its criticisms were always mode- 
rate and just, it had made many enemies among men 
of letters, and among the Jesuits, then all-powerful, 
“who were not pleased to see a literary and philoso- 
phical tribunal that was not set up by them, and who, 
moreover, detested De Sallo and his friends as Parlia- 
mentarians and Gallicans suspected of Jansenism; 
these added their complaints to =he cries of wounded 
self-love. They secured the aid of the papal nuncio, 
and he obtained a prohibition against De Sallo’s con- 
tinuing the publication.” The pretext alleged for this 
act was a passage in the Journal in which De Sallo 
criticised a decree of the Inquisitors, “‘ whose delicate 
ears required so great circumspection.” 

Colbert, however, still retained a friendship for his 
client, reeompensed him for the suppression of his 
journal with an office in the treasury, and, realizing 
the full value of De Sallo’s work, commissioned the 
Abbe Gaulois to continue it. The Journal reappeared 
on the 4th of January, 1666, and was henceforth illus- 
trated ;+ but Abbe Gaulois, who held the direction of 








* The name of one of his servanta. 


+ As a specimen of the illastrations, we mention a superb engraving rep- 
resenting a louse as seen ander the microscope ; it measures not less than 
‘orty or fifty centimeters (year 1966, page 292 of the reprint of 1729). This 
reprint ‘s a nearly textual reproduction of the original edition, which is now 
very rare. It is well to remark here that the Journal des Scavants, like 


the paper for nine years, published it very irregularly; 
en there was only one number in 1670 and none in 

In 1675 the Journal passed into the hands of Abbe 
La Roque, who exhibited in his work a punctuality 
worthy of praise, byt was far from knowing as much 
of science as his predecessur; then in 1686 Chancellor 
Boucherat, who declared himself its protector, intrust- 
ed its direction to President Cousin. Finall y in 1701 the 
Journal was acquired for the state by Chancellor De 
Pontchartrain, who gave the preparation of the num- 
bers no longer to one man, but toa company of stud- 
ents, consisting of Dupin, Rassicad, Andry, Fontenelle, 
and Vertot, with Julien Pouchard as director. 
renewed, supported by Abbe Bignon, nephew of the 
chancellor, the Journal des Scavants appeared again 
on the 2d day of January, 1702, and its history till 1792, 
when political events compelled its suspension again, 
offered the single noteworthy feature that its period 
of publication was changed in 1764, and from a weekly 
it became a monthly, with supplements every six 
months, * 

Sylvestre de Sacy tried to resuscitate the Journal in 
1796; but his attempt was abandoned after the publica- 
tion of twelve numbers, from the 16th of nivose to the 
30th of prairial of the ‘year V. It was re-established 
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| whieh evidently disagreed with him and seek the things 
which did agree with him.” 
EXTERNAL INDICATIONS. 
“There are certain external indications which would 
give a fair idea of long and short life. It was not in 
one trait, but in the entire make-up of the individual 
who stood before the examiner. There wero the color. 
the motions, the measurements, including size of head, 
which was one of the most certain indications of lony 
or short life, for in the brain lay the great center of 
power. A person with a head whose diameter at tle 
thin portion of the temporal bones measured five and a 
half to six inches was almost sure to give a longevity 
'on the father’s side of seventy to ninety years or over. 
| If the head measured in front from the external audi- 
|tory canal to the naso-frontal suture as much as four 
and three-fourths or five inches, we might be almost 
sure of long life on the maternal side. A beard which 
| Was darker or redder than the hair indicated iuheri- 
| tance from the paternal side; if it were lighter than the 
‘hair, the inheritance was probably from the maternal 
| side. The length of the chest, its proportion to the cir- 
| cumference, to the height of the individual, and other 
| Measurements, were important.” 
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There is a common belief, when any organ of the 


September 1, 1816, on the proposition of Barbe Marbois,| human body becomes weakened or debilitated from 
Keeper of the Seals, and Dambray, Chancellor, on a any disturbance, that it required rest to regain its lost 
report of the historian Guizot, then general secretary | strength. In reading over an editorial in the New York 


to the Minister of Justice, and has not been suspended 
since. The presidency of the editorial committee ap- 
pertained to the Keeper of the Seals from that time till 
the imperial decree of May 4, 1857, by which it was 
transferred to the Minister of Public Instruction, under 
whose auspices the Journal is still published. 

Such has been the checkered career of the first French 
scientific journal—a career that demonstrates, better 
than any eulogy can, that the work of De Sallo possess- 
ed the qualities of merit and utility which make intel- 
lectual work fruitful and durable. 


be found in Hatin, “‘ Histoire politique et litteraire de 


lowing; and in the ‘“* Memoire historique sur le Journal 
des Scavans,” in the table of the Journal, by the Abbe 
de Claustre, 1764, vol. x., 595 and following pages.— 
Popular Science Monthly ; Revue Scientifique. 
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Longevity of Life. 


Longevity of life will always be an interesting sub- 
ject upon which to think and write. When weread of 


The detailed history of the Journal des Scavants may | 


la presse en France,” 1859, vol. ii., p. 151, and those fol- 


Medical Times this popular idea is certainly over- 
thrown in the present instance. It states that Sir 
| Andrew Clark, that distinguished doctor, wasgiven up 
|to die from consumption, and yet, notwithstanding 
| his hard work, his health became so firmly established 
that he outlived many of his contemporaries and gain- 
ed a reputation exceeded by none in his profession. The 
Times states that the solution of this problem is siniple, 
and should serve as an example to those who are con- 
stantly breaking down and have often to leave work 
for weeks or months to recuperate. In a clinical lee- 
ture in the London Hospital, Dr. Clark gives a very 
excellent prescription for health 
‘** Labor,” he says, “is the lifeof life. And especially 
is it the life of life to the delicate. And when any 
organ is sick it is then truer than in health that even 
| in sickness and delicacy it is better for the organ to do 
| what work of its own it can, provided it can do ii with- 
out injury. And from a considerable experience of 
| tuberculous pulmonary disease, I can say with perfect 
— that those who have done the best have 
usually been those who have oceupied themselves the 
They both 





most. I never knew my own parents. 


a “hale, hearty old man” taking a European trip in| died of phthisis. At the age of twenty-one 1 myself 
his 89th year, there are very few of us who would not | went to Madeira to die of phthisis. But I did not die, 
go far out of our way to learn the secret of living to and on coming back, I had the good luck to get into 
such an age, and at the same time of retaining posses-|this great hospital, and in those days they were not 
sion of every faculty. Who can but admire William | very well pleased to have the Scotchmen coming to 
E. Gladstone managing the political affairs of one of | London to occupy such appointments. The members 
the greatest nations of the earth at his great age—over of the staff had heard that I had tubercle, and they 
80—and David Dudley Field, who is enjoying his tour | wagered 100 to 1 that I would only have the appoint 
in Italy with all the enthusiasm of a young traveler, in| ment six months at most. The reason given for that 
his 89th year? Of course these men are exceptions to| was that I did not eat and worked too hard. I got the 
the general rule, but we all are anxious to gain every | appointment. Thirty-eight or thirty-nine years have 
idea pertaining to the lengthening of one’s life. At a| gone since that time, and all the other doctors are gone. 
recent meeting of the New York Academy of Medicine, | Gnly I am left here on the staff—an old gentleman— 


some of the specific and relative values of the import- 
ant factors of longevity were discussed. In the last 
issue of the Medical Review are two paragraphs that 
are interesting and touch particularly on this point : 


MANNER OF LIVING. 


“The man who was careful, considerate, and mode- 
rate in the exercise of all his faculties, whether animal 
or intellectual, was one who would last longer than the 
man who over-indulged in any one of the numerous 
things which go to make up life. The men who broke 
down and died prematurely were usually those who 
had not lived temperately. It was often said that men 
worked themselves to death, yet the more he observed 
people, the more did he become convinced of the cor- 
rectness of the Western editor’s assertion that men do 
not die of overwork, but rather of what they take be- 
tween work. He thought it would be found that what 
killed men was not work, but what they did outside of 
their work; yet he did not believe in total abstinence in 
any sense. There was no law, with regard to eating 
and drinking and manner of living, which could be laid 
down as applicable to all individuals. Each person 
must find out the law which applied to himself and 
obey it. Each person eould usually discover what 
agreed and what disagreed with him, and if longevity 
was sought after, he would have to avoid the things 





all similar journals of the seventeenth and eighteenth centuries that were 
successful, was reprinted as the numbers were exhausted ; thus in the set 
that I have consulted at the library of the Arsenal, the year 1665 is of 1733, 
and the year 1666 of 1729, while the year 1676 was reprinted in 1717. Hence 
it is almost impossible to find two collections of the sets exactly alike. If 
we add to this that the publisher has sometimes intercalated notes in the 
reprints without indicating that they were not in the original edition, and 
that some of the series have been counterfeited in Holland, one may have 
some idea of the difficulty of the investigation and of the lamentable dif- 


ferences of the editions. 
* There were also supplementary volumes for each of the years 1707, 1 





708, 





lished. 


and 1709, and in 1778 only the five numbers of the firnt five months were pub- | 


‘not dead yet.” 

Labor is life, but “‘ worry is killing. It is bad man- 
agement that kills people. Nature will let no man 
overwork himself unless he plays her false—takes 
stimulants at irregular times, smokes too much, or 
takes opium. If he is regular and obeys the jaws of 
health and walks in the way of physiological righ teous- 
ness, nature will never allow him or any other person 
to work too much. I have never yet seen a4 case of 
breaking down from mere overwork alone; but Ladmit 
| that it is necessary above all things to cultivate tran- 
| quillity of mind. Try to help your patients to exercise 
their wills in regard to this—for will counts for some- 
thing in securing tranquillity—to accept things as they 
|are, and not to bother about yesterday, which is gone 
forever; not to bother about to morrow, which is not 
theirs; but to take the present day and make the best 
of it. Those affectionate women who will continualiy 
| peer into what lies beyond never have any present life 
at all—they are always grizzling over the past or pry- 
ing into the future, and this blessed to-day, which is 
all that we are sure of, they never have.”—Charlotte 
Medical Journal. 


| 


tiie 
Subterranean London, 

It gives an impressive idea what subterranean Lon- 
don is fast becoming, says the Daily Nevws, to learn that 
on emerging from the river the new City and Waterloo 
line will, in its passage up Queen Victoria Street, 
run for a part of the way underneath the low level 
| main sewer, which in its turn rans along beneath the 
District Underground Railway. So that at this point 
in the City we shall have first a busy main thorough- 
fare, below that a steam railway, then » huge metro- 
politan sewer, then an electric railway, reaching its 
terminns at a depth of about 68 feet below the streets, 
and here it will communicate with another line—the 
Central London—which will lie at a depth of 80 feet. 
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THE CALIFORNIA MIDWINTER FAIR. 
California is the wonderland of America, with its | building, 
its Yosemite ground. 
Eastern 


glorious climate, its remarkable 
Valley, and notable mountains 


2 fertility, 
When the 
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edifice which we illustrate is the Mechanic Arts | round and the pinnacles rise to the height of 120 


RK. Swain. 


with allegorical 
The building was designed by Mr. Edward 
It is built in the East Indian style. 


fountain 


in the fore-| feet. 


The oriental style of apvehitecture and brilliant 


The | coloring gives a suggestion of age which is very pleas- 


Sts oy wrapped in snow the inhabitants of favored ' length of the building is 330 feet and the width is 160)ing. The total expense of the buildings has been 


California are in the midst of a 
semi-tropical garden enjoying all 
the delights of spring and early 
summer. This attracts large num- 
bers of people from all parts of the 
world. who visit California for 
health and When Mr. 
M. H. De Young, vice-president of 
the Columbian Commission, pro- 


pleasure, 


posed that a midwinter fair be 
held on the Pacific coast, the idea 
was everywhere received with en- 
thusiasm. The subject was first 
broached ata meeting held in the 
California Club, of Chicago, on 
May 31, 1893. Notwithstanding the 
financial depression of the country, 
ground was broken on the 24th of 
August last, and five months after 
ward, on January 27, 1894, the fair 
was ready and opened to the public. 

Golden Gate Park, San Fran 
ciseo, is in reality a sea-girt garden, 


filled with the choicest blooms of 


all lands. This park possesses an 
individuality of its own which 
renders it unique among the plea- 
sure grounds of the world. The 
park is laid out in a highly artistic 


manner, and the profusion of palms 
suggests Bordighera, Nice, or San 
Remo. The Midwinter Fair occu 
pies about 160 acres of the park. 
We present several views of the 


grounds and the buildings. In a subsequent issue we | feet. 





THE CALIFORNIA 


shall give a view of the Manufactures and Liberal Arts 


building. 
(ur bird’s eve 


cultural and Agricultural building in front at the left 


view shows the dome of the 


E 


lorti- 


behind rises the Manufactures and Liberal Arts build- 
ing, flanked by the electric tower, 250 feet in height. 


and minarets which covers 
the Administration build 
ing: at the rear of this is 
the Firth wheel and the 
Mechanic Arts building 
The other buildings are 
the Fine and Decorative 
Arts building, Festival 
Hall, buildings for conces- 
sions, etc 

The Administration 
building is situated on the 
southern side of the Grand 
Court, and its orienta! 
architecture and coloring 
ecomports admirably with 
the luxuriance of the sur 
rounding vegetation. This 
building was designed by 
A. Page Brown, and th 
architectural atyle may be 
said to be a combination 
of central Indian and 
Siamese. The main struc 
ture rises from 
and the leading feature of 
the bmiding is the richly 
ornamented dome, which 
is 135 feet in height and 
50 feet in diameter. The 
total floor area of the build 
ing is 16,800 feet This 


a terrace, 


dome is brilliantly illumi 
nated at night 

The Art building was 
designed by Mr. C. C. Me 
Dougal it is a modern 
Egpytian 
architecture and the 


adaptation of 


coloring is subdued. Like 
all the other buildings, 
staff is freely used. The 
vestibule is very effective. 
It is 22 feet square and 68 
feet high. The 
measurements show that 


interior 


the galleries are 58 feet 
long and 38 feet wide. 
Annexes give wail space, 
so that the available wall 
space is 2,000 running feet 
The structure is fireproof 
The approach ise of artifi 
cial stone, 40 feet wide. 
flanked by 
sphinzes. The 


immense 


third 
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:| long and 25 feet wide. 
exhibit of steam and other pumps. 
the building is elaborately ornamented. 
To the right rises the prominent collection of domes | of the main body of the building is 42 feet above the 


37,041 square feet. 


by 45 feet, containing boilers 
tral part of the main floor are two great tanks 30 feet 
Around them are gathered the 
The exterior of 
The cresting 
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MIDWINTER FAIR—THE FINE ARTS BUILDING. 


The total floor space available for exhibitors is 
It has also an annex measuring 249 
In the cen- 





CALIFORNIA MIDWINTER FAIR-—THE ADMINISTRATION BUILDING. 
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The New Transandine Telegraph 
Lines. 

The direct telegraph lines extend- 
ing from Buenos Ayres (Argentina) 
to Valparaiso and Santiago (Chile), 
which have been established by the 
Pacific and European Telegraph 
Company, of which Sir John Pen- 
der is chairman, were opened for 
traffic recently. From the Atlantic 
coast to Uspallata on the spur of 
the Andes, a distance of about 697 
miles, the line is aerial on iron poles, 
and is of the latest type of con- 
struction. Thence to Rio Blanco, 
in Chile, underground cables are 
laid in about 75 miles of trench 
through the highest and wildest 
part of the route, where heavy 
snow falls in winter would sweep 
away any telegraphs erected above 
ground. The lines from Rio 
Blanco to Valparaiso and the 
branch to Santiago, consisting to- 
gether of about 160 miles, are aerial. 
The total length of the line, which 
extends from the Atlantic to the 
Pacific coast, is about 927 miles, 
Arrangements have been made by 
which the telegraph lines have been 
erected adjacent to the railway 
lines, and exceptional facilities are 
thus afforded for the efficient maintenance of the 
wires. There is only one station, which is at Mendoza, 
but Buenos Ayres and Valparaiso work direct with 
each other. The opening of this system is of great 
importance to the West Coast of America Telegraph 
Company, as it places their cables in direct connection 
with those of the Western and Brazilian, the Brazilian 
Submarine, and the Eastern Telegraph Companies, 
affording a continuous 
chain of telegraphs in 
British hands from Eng- 
land and the Continent to 
the Pacific coast of South 
America. The construc- 
tion of this line was ren- 
dered necessary to enable 
the English Submarine 
Telegraph Companies to 
transmit with great rapidi- 
ty the important traffic to 
and from the west coast 
of South America, where 
it is dealt with by the cable 
of the West Coast of 
America Company. 

———-ee3o — 
Dirt in Milk. 

The author puts 1 liter 
of milk from each dealer 
into a flask closed with a 
plug of wadding. On its 
arrival in the laboratory it 
is transferred to a measur- 
ing glass, covered with a 
piece of filter paper and a 
glass plate, and allowed to 
stand for two hours. The 
milk is then carefully de- 
canted off from the sedi- 
ment down to about 30 c. 
c., the residue is made up 
to 1 liter with pure water, 
and again allowed to sub- 
side for one hour. It is 
then again drawn off, re- 
peating this proceeding 
until all the dirt is left in 
pure water, which is then 
decanted off to about 100 
or 10 c. «. The dirt is 
then collected in a tared 
filter, dried, and weighed. 
The dirt in the milk may 
be calculated as five times 
the dry residue. One liter 
of market milk was found 
to contain 3 m. grammes 
dirt at Wurzburg, 38 at 
Leipzig, 9 at Munich, 10°3 
at Berlin, and 1492 at 
Halle. The richness of the 
milk in microphytes was 
surprising. — Leo. Schulz, 
Archiv fur Hygiene. 
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THE MAXIM AIR SHIP.* 
AN INTERVIEW WITH THE INVENTOR. 


BY H. J. W. DAM, IN MO CLURE’S MAGAZINE. 


Very few people are aware of the advanced results 
which have already been attained, and a visit to Bald- 
‘s Park, near Bexley, England, would be to them 
a revelation which can only be described as startling. 
To see a great air ship, weighing three and a half tons, 
fving across a park, on wheels, and to know that its 
engineer could lift it into the air, in a moment, by a 
turn of his wrist, makes one doubt the evidence of his 
own senses. It comes upon him with a shock, as if he 
had just awakened from along Pip Van Winkle slum- 
ber, during which the magic of the world’s advancement 
had left him hopelessly behind. The big white ma- 
chine is a practical, moving fact, however. Itcan pro- 
pel avd lift itself. And just as soon as those subordin- 
ate experiments, upon which depends the safety of 
aerial voyages, are completed, one of the greatest 
mechanical problems of the ages 
will have been finally and prac- 
tically solved. 

Among all the scientific men 
whose researches have contri- 
buted to this most important re- 
sult, Mr. Hiram 8. Maxim, the 
inventor of the air ship in ques- 
tion, stands foremost. As the 
inventor of the Maxim gun, and 
many other ingenious machines 
of less importance, he had won a 
worldwide fame before the navi- 
gation of the air became the 
chief object of his study and 
investigation. Beginning life 
fifty-three years ago, with a 
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“The principle I have worked on, generally speak- 
ing, is that of the kite. That large cloth frame at the 
top of the model is the aeroplane, or main kite sur- 
face. The lesser aeroplane above the platform, or car ; 
the side aeroplanes, or wings; and the flat-pointed 
rudders, fore and aft, are designed to furnish addi- 
tional kite surface. It is necessary to make it, how- 
ever, so that we can run ‘it in a calm, against the air, 
thus making our own wind, as it were; and for this 
| purpose I have a railway track, and instead of cords 
to hold the kite against the wind, I employ a pair of 
powerful screw propellers driven by a steam engine. In 
this manner I can drive the machine exactly as I please, 
can ascertain exactly how much the push of the screws 
is, and at the same time find out exactly how much 
the machine lifts at different speeds. The machine is, 
in fact, a big kite. Should I fly it in the air with 
a cord durirg a strong gale and then run my en- 
gines, I should be able to find out how fast they would 
have to run in order to take all the pull off the cord. 
As soon as the cord 
became slack, the 
machine would be 








flying with its own 
engine power.” 

To more clearly il- 
lustrate his meaning, 

















The Air Ship on the Track. 


common school education and a jack-knife, in San- 
gerville, Maine, he is now the proad possessor of a 
town house in London, and is lord of the manor at 
Baldwyn’s Park, a stretching domain of hundreds of 
acres, which he leased five years ago as well adapted 
to his preliminary experiments. Mr. Maxim is a man 
of medium height and solid build, his weight being 
two hundred and ten pounds. His hair, mustache 
and beard are white, but his mental and physical 
“nergy are astonishing, and go far to explain the 
variety and extent of the results he has achieved. 
His voice and action show great physical strength, 
While his eyes, which are a deep brown, full and wide 
open, have continuously the semi-absorbed, preoceu- 
pied look of the student concentrated upon a prob- 
lem. A courteous host, a jolly, even boisterous story- 
teller, and a wonderful mechanician, Mr. Maxi is, in 
his way, as unusual as his machine. 


By way of introduction and explanation the inven- 
or said : 





* The illustrations for this article are from copyrighted photographs 
taken under the supervision of the author and Mr. Maxim, by Pradelle & 
Young, of Regent Street, London 


HIRAM MAXIM'S AIR SHIP. 


Mr. Maxim led the way to the workshop in the grounds 
—a large and substantial bird cage, sixty feet wide and 
fifty high, in which the mechanical bird had been con- 
structed, and stood perched for one of its daily flights. 
A railway track, nine feet wide, ran outward from the 
closed doors, and stretched indefinitely, in a straight 
line, across the green level of the park to the line of a 
belt of woods two thousand feet distant. The front 
of the shop consisted of four large doors, *‘ the largest 
in the world,” their owner remarked ; and when these 
were rolled back by a dozen workmen the air ship 
came into view. It was so novel, so unexpected, and 
so apparently complex at first sight, that it held the 
eye for a long, silent period ; the beholder’s sensation 
being one of wonder, if not awe, coupled with an in- 
describable mechanical confusion of ideas. 

It took many minutes to grasp it ; to form an intelli- 
gent idea of it. Then, as the sense of relation between 
the different parts developed, it became a framework of 
black steel rods of varying sizes, with a square frame 
of white cloth, fifty feet by fifty, at the top, and an in- 
clined wooden platform, eight feet wide by forty long, 
resting on wheels upon the track below. On the plat- 
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Condensing Tubes on Edge of Aeroplane. 
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form, near the front end, was a small boiler house in 
the shape, roughly speaking, of a truncated pyramid, 
and ten feet behind it was a frame eleven feet high, on 
which were two sets of compound cylinders, and two 
big wooden screws above the two sides of the platform 
and eighteen feet apart. Outside of these funda- 
mental accessories were a water tank, a naphtha tank, 
and an indefinite number of rods and very small wire 
ropes, to give strength and compactness to the whole. 
The many minor elements of the machinery did not at 
first catch the eye, but all appeared in interesting ac- 
tion when details were entered upon later on. it 
should be noted that the machine, as it stood and as it 
appears in the accompanying pictures, was without 
the side planes, and the big rudders of cloth on steel 
frames, which are mounted, fore and aft, on the 
main aeroplane. These are not used in the experi- 
mental trials, their utility having been established, as 
far as is possible without a practical test in the air. 
Pushed by the workmen, the machine rolled slowly 
out of the house, and shortly stood upon the track in 
the park. It had completely filled the workshop from 
roof to floor ; but here, with only the sky above it, 
seemed smaller and lighter. The steam was hissing in 
the boiler; the big screws had made one or two pre- 
liminary revolutions, and a flight along its track was 
imminent. “Jump on board,” shouted its owner, 
who stood at the boiler, conning 
half a dozen different gauges; 
and, climbing over an outlying 
rod like the outrigger of a canoe, 
I mounted the platform, which 
was of the lightest matched 
boards, so thin that they seemed 
insufficient to bear a man’s 
weight. Prior to the start, a 
rope running to a dynamometer 























Details of Maxim Air Ship. 


and post was attached behind to measure the forward 
impulse, or “ push,” of the screw. Mr. Maxim turned on 
the steam and the screw on the port side began to re- 
volve. It is seventeen feet eleven inches in iength, five 
feet wide at the ends, and twenty-two inches at the 
waist. It is made of the lightest American veliow 
pine, and painted a pale blue, the paint having been 
sandpapered to perfect smoothness, reducing the skin 
friction to a point at which it became negligible. It 
revolved faster and faster as the steam power was in 
creased, until it was whirling on its seemingly frail 
framework at a dizzying speed. Then steam was shut 
off ; it came quickly to a standstill, and its fellow on 
the other side was tried. All working smoothly, both 
screws began to turn faster and faster and faster, until 
the eye began to lose the blades and retain only the 
sense of two whirling disks. The action of the screws 
at high speed caused remarkably little shaking of the 
whole machine. This is one of the surprises of the in- 
vention, the tremendous force exerted as compared 
with the lightness, steadiness, and compactness of the 
whole. 

Behind the screws, forty feet away, two men were 
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squatting over the dynamometer, and indicating the 
degree of “ push " on a large index board for the engi- 
neer to read. The index marked four hundred, five 
hundred, six hundred, seven hundred, and, finally, 
twelve hundred pounds of “push.” The pressure was 
then diminished below five hundred, and the com- 
mander yelled: “Let go.” A rope was pulled, the 
machine shot forward like a railway train, and, with 
the big wheels whirling, the steam hissing, and the 
waste pipes puffing and gurgling, flew over the eigh- 
teen hundred feet of track in much less time than it 
takes to tell it. It was stopped by a couple of ropes 
stretched across the track, working on capstans fitted 
with revolving fans. The stoppage was gentle, and 
the passenger breathed freely again, looking now 
upon the machine with more friendly and less fearful 
eye, as if it were a dangerous bulldog with which ami- 
eable relations had been established and fear of injury 
was over. The machine was then pushed back over 
the track, it not being built, any more than a bird, to 
fly backward. In a quarter of an hour it is again at 
its starting place, and ready for another flight. Hav- 
ing seen it in action and had evidence of its power, 
the details were more than ever interesting, and 
were furnished by the inventor in succinct and prac- 
tical terms 

The first question was its supporting power in the 
air. He said: 

“The area of the main aeroplane is two thousand 
eight hundred and ninety-four square feet; of the 
small one, one hundred and twenty-six; and of the 
bottom of the car, one hundred and forty. With the 





rudders and wings added, the total area is about six 
thousand square feet. The wings are ten in number, 
and superposed, five on each side, and are each five} 
fect wide and from twenty-five to thirty-five feet in| 
length, according to their positions. The forward | 
rudder, projecting in front from the main aeroplane, is 
eighteen feet wide and thirty feet long, and the aft | 
one, eighteen by twenty-three. Rudders and wings, 
like all the other aeroplanes, are made of a specially | 
woven cotton cloth, so fine that you cannot blow | 
through it, and mounted on a framework of hollow} 
steel tabes. All these aeroplanes are inclined at a) 
small angle to the air, the angle which gives the most | 
support combined with the least resistance to its for- 
ward motion.” 

**What speed is necessary to support the machine in | 
air?” 

“A minimum, under present conditions, of twenty- 
five miles an hour. At thatspeed with wings and rud- 
ders adjusted, it will leave the track. It lifted in one 
of the earlier trials, and caused us some trouble, as we 
were not ready.” 

“What will happen in the air if anything goes 
wrong, and the engine stops ?” 

“The machine will settle to the earth, and land with | 
the same velocity as if it had fallen a distance of three | 
feet.” 

“Only three feet ?” 

“Yes. When the propulsion ceases, the machine 
will fall three feet. At this point the resistance to the | 
atmosphere afforded by the aeroplanes will become | 
nearly equal to the foree of gravity, and it will settle 
without any increase of velocity.” 

** How about its steadiness in the air? You know a 
kite sometimes indulges in extraordinary rolling, to | 


| 





say nothing of darts and dives.” | sailing through the air; the cloth 


The explanation of this point was given ocularly, 
and much more clearly than words would have made | 
it. Mr. Maxim tore a sheet of paper from his note | 
book, held it ap, and let it fall to the ground. It! 





trouble keeping her on an even keel,” he added with a 
smile. 

“ But can’t it tip over in a wind ?” 

‘No. It is quite possible to make a plane remain 
right side up in the air, even if the center of gravity is 
considerably above the center of lifting effort. Stabil- 
ity in the air depends very largely upon the shape of 
the aeroplane, but nevertheless with this machine the 
center of gravity is very much. below the center of lift ; 
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Mr. Maxim Illustrating the Principle of the Wings of the Air Ship, 


and this, together with the form of the aeroplane, 
makesit quite impossible that the machine should tip 
over in the air. The center of gravity in this machine 
is here,” and he held up his hand at an imaginary 
point about five feet back of the boiler and seven feet 
above the center of the platform. It may be here 
mentioned that the main aeroplane is twenty-five feet 
above the platform. The total height of the machine 
to the tops of the rods above the aeroplane is thirty- 
five feet, and its greatest length seventy feet. 

* Are the cotton aeruplanes strong enough to bear the 
weight in falling, without fracture ?” 

“They are twenty-five times stronger than is neces- 
sary. The greatest weight which can bear on them is 


a little over a pound to the square foot, and they are 


tested for twenty-five pounds. The pressure on the 


cloth is practically the same at all speeds, whether the 


machine is falling to the earth or / 


/ ff 
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in any case has to sustain the 
weight of the machine.” 

“* How is it steered ?” 

“* Por steering to the right or left 
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Mr. Maxim's House at Baldwyn's Park. 


darted, dived, and fell in irregular lines, shooting out 
behind him. He then took the same sheet of paper, 
tore a square outof each corner, and bent back the 
four sides from the corners of the squares at an angle 
of forty-five degrees. He then held this up and let it 
fall. It sank to the earth gently, without a tremor, its 
surface remaining perfectly even throughout. “ That,” 
said he, “is the principle of the wings. They are so 
adjusted that as any side is depressed it presents a 





greater lifting surface to the air below. There’s no 


HIRAM MAXIM'S AIR SHIP. 


I expect to use the screws. If I have any difficulty I 
can easily use rudders. For steering upward or down- 
ward the fore and aft rudders will be used. The aft 
one is pivoted on the extension of the two center poles 
and the forward one hang on their ends. Both will 
be worked from the center of the platform, and wiil 
at first require a man to each, though I shall greatly 
simplify the working of them later on.” 

“ What is your estimate of the speed ?” 

“I don’t expect, with this machine, to get over 


thirty-five miles per hour. The next one, which will 
be smaller, and will be worked with a hundred horse 
power, will give me, I expect, from fifty to sixty miles 
per hour. The highest speed I look for, as the art is 
perfected, is ninety miles per hour. I believe that any 
speed which is attained by a railway train can be 
reached by a machine moving through the air.” 

**How about the duration of the flight ?” 

“That is merely a matter of water and naphtha. 
The margin of weight carrying is so large that, once 
the machine is successful, any amount of time and dis- 
tance within reason can be looked for.” 

As far as support and action in the air were con- 
cerned, there seemed nothing more to be said, and 
yet it was difficult to realize that the facts as stated 
were simply and undeniably true ; to realize that the 
navigation of the air is the traversing of an entirely 
new medium, whose conditions are so foreign to those 
of water, for instance, that they are difficult to quickly 
conceive. 

The next question was that of weight, and here 
came some object lessons in the weight of metal that 
were astonishing. “‘ Lift that tube,” said Mr. Maxim. 
The tube was of copper, four feet long, and elliptical 
in shape, its greatest diameter being one and a half 
inches. It looked heavy. Lifted up, its lightness was 
isurprising. It weighed no more than thin paper, and 
actually seemed, for the moment, like paper colored in 
imitation of copper. ‘That is one of the condensing 
tubes,” said Mr. Maxim. “There are five hundred of 
them up there.” and he pointed to a section of what 
had appeared to be thin laths running across the en- 
tire front of the main aeroplane. ‘‘ Of course,” said he, 
““we can’t waste any water up in the air, because we 
have no meaus of replenishing. The used steam runs 
|up by those large pipes, and the water runs back 
\through those small ones to the tank in the center 
lof the platform. The framework is constructed,” he 
' continued, “not of rods, but tubes, and tubes of the 

least possible weight. They are all of steel, a steel 
| with considerable carbon in it and not tempered, and 
they vary from one inch to three inches in diameter. | 
|tried aluminum, but found that steel was stronger, 
| weight for weight. In addition to this, steel tubes can 
be united with great facility, and the coefficient of the 
joint is fully ninety-five. There is no convenient way 
of uniting aluminum tubes, however, and if they were 
united the coefficient of the joint would be very low. 
The heaviest tubes in the machine are the shafts of the 
screws, which are five inches in diameter, five feet long, 
and an eighth of an inch thick, The next size, used in 
the car, are three inches in diameter, and one-twelfth 
|of an inch thick. I have a fewmore, one-fourteenth 
|of an inch thick, of the same size. I need not say 
that at every point I have used the lightest tube pos 
sible for the strain which comes upon it, perfect safety 
being at all times considered, as I purpose to take my 
first machine up into the air myself, and I don’t intend 
torun any risks. The bulk of the machine is con- 
structed of hard steel tubes one twenty-fifth of an inch 
in thickness. The total weight of the machine, with its 
fullcomplement of water, naphtha, and three men, is 
something over seven thousand one hundred pounds 
Without the wings it is six thousand eight hundred 
and eighty. The boiler complete weighs one thousan:! 
pounds. This small weight, considering it gives me : 
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The Hall in Mr. Maxim's House 


force of three hundred horse power, is perhaps the 
most valuable portion of the work, since it has always 
been known that we could fly if we could get a motive 
power of adequate strength with sufficient lightness. 
l use a compound engine, the high pressure cylinders 
| being five inches in diameter, with a twelve inch stroke, 
|and the low pressure eight inches in diameter, with a 
twelve inch stroke. The piston speed is eight hun- 
dred feet per minute. Nearly everything connected 





with the machinery had to be newly designed, with a 
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<pecial view to lightness, none of the known appliances 
being of ase in this case. It was necessary, in the first 
place, to develop a system of making a very large 
quantity of earbureted air from naphtha, with very 
little weight.” Pointing out a large hole where the 
‘ir was drawn in, he said that, as the velocity with 
whieh the combined air and gases entered was at the 
rate of two miles a minute, he found it very difficult to 
deal with these gases at this high velocity, and had 
spent a great deal of time in devising a system by which 
the gas was equally spread out over the whole fur- 
»ace, and not influenced by the inductive action of the 
incoming gas at this very high velocity. ‘I had,” he 
resumed, “to devise a system for regulating the pro- 
duet of the gas; for pumping the liquid into the gas 
.onerator ; a new kind of boiler and feed water heaters ; 
4 system for burning a very large quantity of carbur- 
ted air ina small Space, without smoking or blowing 
out; a system for regulating the steam, and pumps for 
filling the boiler and regulating the supply. None of 
the existing types of engines seemed well fitted to the 
purpose. I had to design one expressly with a view to 
vreat lightness, and notwithstanding there were some 
hundreds of types of connecting rods already in exist- 
enee, I found it necessary to design an absolutely new 
form of connecting rods. I had to invent anew dyna- 
mometer to meet the necessities, and new dynagraphs 
for measuring the lift of the machine at different speeds, 
as well as another to measure its rate of speed through 
the air. 
which represented so many hours of concentrated brain 
work in a puzzled, absorbed way. 
more to do yet,” he added impressively. ‘I 
don’t call this an air ship or a flying machine 
or anything else. To me it is merely a machine 
for making experiments in aerial navigation. 
In my next one, I shall make a number of 
changes which it is not worth while to make in 
this. It is slow work, but there is no doubt of 
the result. Propulsion and lifting are solved 
problems, and it is merely a matter of time.” 

“How much time ?” 

“Well, if [had nothing else to occupy me, 
unlimited money, and plenty of space for ex- 
perinenting, I should expect to be up in the air 
within eighteen months. I am very busy, how- 
ever, have a very limited space here, and am 
proceeding as economically as possible. In my 
opinion, however, under the most unfavorable 
conditions, aerial navigation will be an accom- 
plished fact inside of ten years.” 

This was a digression. We now came back 
to the most remarkable boiler that ever was 
seen. It was inclosed in a house eight feet long, 
five feet wide at the base, and about six feet 
high. The sides of the house were of thick 
cloth, woven from pure asbestos, and the frame 
and top of the thinnest iron. Within, viewed 
through a peephole, the entire floor was a mass 
of small flames from seven thousand six hun- 
dred gas burners. The boiler has about six 
hundred tubes which are eight feet long, and 
about one hundred which are four feet ten 
inches long. These tubes are about half an 
inch external diameter, and half a millimeter, 
or one-fiftieth of an inch, in thickness. They 
are curved and joined into a steam drum, ten 
inches in diameter and eight feet long, where 
the water and steam are separated, the water 


again passing through the boiler, and the steam | 


passing to the engine. There are also some three 
or four hundred much smaller tubes, which are 
used for heating the water by the products of com- 
bustion before it enters the main boiler at all. In 
order to prevent the tubes from being injured by 
the great heat of the fire, a forced circulation of 
the water is employed. It is therefore possible to 
use a very small and thin tube and a very hot fire 
without any danger. A single spare boiler tube in the 
shop served to exhibit the peculiar lightness of the 
boiler, which is perhaps the raost ingenious as well as 
the most important part of the machine. The tube, 
like the condensing tube before mentioned, was as 
light as so much paper. It was made of pure copper, 
any impurities, in view of the thinness of the tubes, 
causing them to become “hot short” and break. 
“With only a moderate fire,” said Mr. Maxim, ‘‘ I have 
been able to get a horse power out of four of these 
‘ubes ; with a hotter fire I have got a horse power 
out of three of them. Their bursting pressure under 
‘team is sixteen hundred and fifty pounds to the square 
‘nch. The boiler itself has been fired to give a steam 
pressure of four hundred and ten pounds to the square 
‘uch, but I have never run the engine above three 
hundred pounds, thereby developing three hundred 
brake horse power, which is all that I need fur this 
Weight, and which leaves a very wide margin of safety. 
'o run the boiler the machine carries six hcndred 
pounds of water, and two hundred pounds of seventy 
degree Baume naphtha. The consumption of naphtha 
's about one pound per horse power per hou...” 

Last of all, in the way of general description, came 
‘he questions of propulsion and lifting power. To 





” He paused, looking over at the machine | 


“And there is i 
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give all the details under this heading, into which the 
inventor entered, would alone make an article quite 
as long as this, if not a small volume. Concerning 
specific results, however, he said : 

“ The lifting of an aeroplane by a screw or screws 
has been the subject of many series of experiments 
by myself and others. The number of pounds lifted 
by one pound of ‘push’ in the screw varies greatly 
with conditions. In my early experiments with a 
merry-go-round, or whirling table, I succeeded in lift- 
ing fourteen times *push’ of the screw, or four- 
teen pounds of wei fer every pound of ‘ push’ for- 
ward. In this large machine, howéver, with a large 
number of wires and a good dealof framework, where 
the aeroplane is so large, where it is difficult to make 
itremain uniform or rigid when there isa pressure 








each pound of ‘push.’ This, however, is much more 
than is absolutely necessary. The engine is able to 
give, and has often given, a ‘push’ of nineteen hun- 
dred and sixty pounds, which would mean a lifting 
power of nearly twelve thousand pounds. With a 
‘push’ of one thousand pounds from'the screws, using 
one hundred and twenty horse power, the lift, as 
shown by the dynagraphs, was over six thousand 
pounds. This left only a weight of one thousand 
pounds on the track, and this was not sufficient to 
keep us there. The speed along the track with this 
‘push’ was twenty-seven miles per hour.” 
‘“When do you expect to take your first flight ” 




















on it, and where I have an engine, boiler, platform, | and it is, 
men, tanks, wires and tubes to force through the air, |The supply is, therefore, practically inexhaustible. 


I have not been able to lift more than six pounds for | At present about 
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or whatever the expense of running them, and the 
nation which first employs them will have every other 
at its mercy. I shall be quite content with my results 
when I can go a distance of twenty miles and back. 
That will suffice for all present purposes.” 


ip 
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A Great Coal Vein in Tenguin, 

The French are actively working a coal mine in 
Tonquin which promises to produce excellent coal 
in large quantities. The mine is situated about eight 
miles from Port Hongay, in the Bay d’Along, and a 
railway has been laid down for the whole of that dis- 
tance. The offices and huts of the miners are ail situ. 
ated at Hongay, and the workpeople are conveyed to 
the mine every day by train. The mine itself is called 
Hatou. The length of the seam is given as 16 miles, 
according to the Times, nearly 200 feet thick. 


> 


500 tons a day are extracted by the 
simple process of quarrying, the mass of coal having 
only a very thin Jayer of soil on the top. The miners 
are exclusively Annamites, of whom about 200 are em- 
ployed, but the higher officials are all! Frenchmen, 
although the capital of the company, strange as it 
may seem, is chiefly held by English merchants at 
Hong Kong. 

tS 

A TWO SEATED TRICYCLE. 

The tricycle which we illustrate is built to accom- 
modate two riders side by side. The ordinary tandem 
bicycle is open to the objection that the rider appears 
to be accompanied by a groom. Tn the present ma- 
chine, which is of French crigin, each rider 
actuates a pair of pedals which are connected 
with the wheels as in bicycles, so that each of 
the rear wheels is driven independently. Each 
rider helps to steer with one hand, while the 
other rests 01 a special support attached to 
the head of the tricycle. This tricycle is 5 
feet 10 inches long, 25 inches wide at the level 
of the axles of the rear wheels, and weighs 55 
pounds. 

The advantages claimed by M. Matiére, the 
inventor, and M, Laverne, the builder, of 177 
Rue des Boulets, Paris, are ease of manage 
ment, especially as regards turning, speed and 
great stability, which is insured by the position 
of the riders. For our illustration we are in- 
debted to the Revue Universelle. 

—————_ oem 
Brow n-Sequard, 

Dr. Charles Edouard Brown-Séquard, the 
eminent physiologist and physician, died in 
Paris, April 2, of congestion of the brain. He 
was born at Port Louis, in the island of 
Mauritius, April 7, 1817. His father 
native of Philadelphia and his mother was 
born in France. Dr. Brown-Séquard began 
his study of medicine in America. In 1888 he 
removed to Paris, where he graduated as M.D. 
in 1840. His researches on the vital properties 
and functions of the spinal cord were of the 
utmost value. He was made professor of ex 
perimental and comparative pathology in the 
Ecole de Médecine of Paris in 1869. At different 
times Dr. Brown-Séquard visited the United 


was a 





TWO SEATED TRICYCLE. 


A 


*“*T have not set any time, and shall not. Haste in 
an enterprise of this kind is the worst possible policy. 
At every trial of a machine which is mechanically new 
|in so many particulars, weak points develop and re- 
‘quire attention, while new improvements constantly 
suggest themselves. To-day it is a leaking valve, to- 

morrow something else. Rising into the air with a 
‘new machine, when all the experiments in the way of 
maneuvering, which can only take place in the air, are 
yet untried, would be unwise until everything which 
‘ean be completely tested on the track has been so 
‘tested. The possibilities of accident must be as nearly 
‘as possible exhausted beforehand. More than this, I 

have not at Baldwyn’s Park the necessary room and 

privileges. It may be that I shall not attempt to rise 
— I have more room, and I am now looking for a 
suitable location—something difficult to find in Eng- 
‘land. In fact,” he added, with one of his ready New 
| England comparisons, “I am like a boy with @ pair of 
| skates which he has never tried, and only a little piece 
of ice to try them on.” 

Tho foregoing was the substance of the “ few safe 
particulars” which Mr. Maxim was willing to give. 
The improvements upon his first machine, which will 
appear in his second, and the eventualities and pos- 
sibilities of aerial navigation, were subjects upon which 
he was not inclined to talk very much. He confessed, 
however, that an air voyage of three or four thousand 
miles seemed to him eventually probable. “I don’t 
want to speak of things before I am ready to do them. 
I don’t imagine that flying machines will be used very 
soon to carry bricks from Haverstraw to New York, or 
coals from Neweastle. The first machines are certain 


to be used for military purposes, whatever their cost 








States, delivering lectures and practicing his 
profession. By a desire to investigate the con- 
tents of his own stomach, he was ied to try 
experiments on himself, which at last brought on a 
most rare and peculiar affection known as merycism 
or rumination, which required him to masticate his 
food for asecond time during the remainder of his life. 
The brilliancy of his discoveries obtained for him a 
world-wide reputation, so that scientists were greatly 
shocked when he formally announced in 1890 the dis 
covery of a fortifying fluid, which immediately be 
came famous under the title, “ Elixir of Life.” For 
this discovery Dr. Brown-Séquard was pilioried in the 
eyes of the world asacharlatan. The subcutaneous 
injections of the secretions of certain glands of dogs 
and other animals proved efficacious in a number of 
cases, and this discovery was of equa! value with those 
of his early life. Itis perhaps unfortunate that the 
great physiologist should have discoyered the * Elixir 
of Life” at the advanced age of seventy two, when he 
could not spend the requisite amount of time and en- 
ergy to perfect his discovery ; but it is very safe to say 
that half the stories relating to the new remedy are 
untrue, and that Dr. Brown-Séquard never claimed 
half as much for it as his enemies, who took malicious 
delight in likening the aged doctor to Ponce de Leon 
and others of the same class. 
—>+o > 
Gas from Weod, 
A western genius has invented a machine for making 
gas for illuminating purposes out of wood, instead of 
coal. The machinery is very simple, consisting merdly 
of a retort and purifying chamber, with a tank for 
holding the gas. He claims that the machine can be 
used for domestic purposes, and that by attaching it 
to an ordinary cooking stove enough gas to last a day 
can be made by the fire necessary to do the cooking. 
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BECENTLY PATENTED INVENTIONS. 
Engineering. 

Traction Enerns Driving GEAR.— 
Thomas C. Robinson, Jr.. Ipava, Ul. This gear is 
strongly made and simple in arrangement, to facilitate 
running the engine with more power and less speed over 
rough roads and up hills, and with Increased speed over 
emeooth and easy roads. Combined with guideways on 
the shell of the boiler, and fixed driving and driven gears, 
is att adjustable slide between the gears, on which are 
journaled a single gear wheel and a deuble gear wheel to 
be readily engaged with or disengaged from the fixed 
gears. The cog wheels are designed to be so propor- 
Uoned as to give any desired fast and slow speed. 


Tury TABLE. —Gabriel Rohrbach, Del 
Rio, Texas. In tarn tables for turning locomotives, this 
invention provides a simple lever attachment by which 
one max, may easily tarn the table and its load, the lever 
mechaniam being easily locked in piace when not in use, 
and not being likely to get ont of order. Upon a revola- 
ble bed carrring a circular track is mounted a bracket in 
which a vertical oecillating shaft is turned by a lever, a 
catch plate ceciilating on the rail having vertical teeth to 
engage the rail, and there being a crank connection be- 





requiring NEW BOOKS AND PUBLICATIONS. | 
placing the check tab when used ap without an wm a sage ace, Business and Personal. 
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entirely new book. The check tab carrier is connected 
to the casing within the pocket, to slide in and oat, and 
is formed of a plate having a slide and points or hooks 
for engagement with the tab. 


Fire Escaps.—C. P. Elieson, New 
York City, and Francis A. Pellas, Greytown, N.Y. Ac- 
cording to this improvement swinging ladders are adapt- 
ed to be dropped from various balconies to form a pas- 
sageway from the windows of a building to the ground, 
means being provided for automatically opening the bal- 
cony doors by the movement of the ladders, the doors 
and ladders being so geared that one acts as a counter- 
balance for the other. A whole vertical series of ladders 
may be quickly released and dropp — = yee 
ing provided with this improvement ordinarily 
pear to have only the usua) balconies under the windows. 


Frre Escape or Lirrer. — William 
Wellens, Oldham, England. yer ey 
ve apparatus by which weights or may 
are Ao from one floor to another, while also 
affording a fire escape, and a device for use as an ordi- 
nary ladder, to facilitate the painting and repair of build- 
ings. Asa fire escape, it has upper and lower shafts 





tween the catch plate and the shaft and a lever mechan- 
tam for shifting the angle of the catch plate. 





Mechanical, 


DRILLING Macutne.—Louis Reichert, 


Serantoa, Pa. This machine has two aligned rotatable | 


and sliding spindles carrying drille adapted to slide and 


rotate, while a series of independent spring leaves act on | Peru. This awning is constructed on the principle of 


the onter ends of the spindles, the leaves being reinforced 
ove by another to gradually increase the presamre on the 
drill. The mechine is designed chiefly for boring eye- 
giagees, and provides for bat « slight pressure on the 
spindles at the beginning uf the boring, to avoid chipping 
the glass, the pressure being afterward graduated as de- 
sired 


Feity P.aner.—William R. Dunn, 
Alton, Ind. In a suitable frame are slides adapted to 
move up and down, felly-eapporting beda being hung on 
shafts in the upper and lower ends of the slides, each 
supporting bed having a segmental holder for sapporting 
the felly to move it in contact with a revolable cntter 
head journaled in stationary bearings, friction rollers 
pressing the fellies in place on the holders during the 
time the cutter heads are cutting. The planer ie of sim- 
ple and durable construction and designed to correctly 
and aniformly plane the inner and outer faces of the 
felly to the desired diameter 


CRUSHING AND GRINDING ASPHALT 
Rocs..Jobn H. Tabier, Raseellville, Ky. In this machine 
arevoiving feed drum is mounted over a heating chamber, 
the material fed into one end of the dram being heated 
as tt passes through and is diecharged into crushing and 
grinding roils with different contact faces of different di_ 
ameters, differentiaily spaced apart and journaled to ro- 
tate at different «peeds, whereby the continuously fed 
material ix suceessively crushed into small particles. 
Steam and hot water are mixed with the material as it 
ie being crushed to prevent clogging or adhering to 
the rolls. 


Railway Appliances. 


Nur Lock ror Raris.—Jefferson D. 
Tynes, Fort Smith, Ark. This improvement comprises 
a hase plate having apertured washer-like ends adapted 
to fit over the bolts, a spring metal key bar being fixedly 
held at its center on the base plate, with its opposite ends 
heid for a free twist movement and projected beyond the 
face of the washer portions of the base plate. The de- 
viee is a double lock nut, especially designed to lock nuts 
against the fish plaice of rail joints. 





Miscellaneous, 


Process oF MANUFACTURING Gas.— 
Gustaf M. Weetman, Hackettstown, N.J. A furnace of 
special constraction is provided by the inventor for car- 
rying into effect this process, which consists in passing a 
mixture of gaece through iron oxide im a reducing fur- 
nace to produce iron «ponge, the mixture consisting part- 
ly of new formed grees and partly of gasew previously 
peased through the iron oxide and afterward heated and 
cartureted, then passing steam throagh the iron sponge 
to recon vert it inte iron oxide and produce hydrogen, and 
passing the latter through glowing coke to take up and 
combine with ite carbon. 


Srore SERVICE CARRIER.—James R. 
Pollock, Mansfield, Ohio. This invention provides asim- 
ple, economical and easily operated apparatus, so ar- 
ranged as to conveniently brake the car on its return to 
the stations, to avoid annecesrary noise The apparatus 
hae a grade track formed with inclines and supported 
upon depending hangers, and combined with the track 
amd a propelling line for moving the car is a cylinder in 


which is Mttec an air-tight planger, there being connec- | patented invention of the same inventor, providing for 
tions between the plunger and the propelling line where- | 


by the planger will retard or brake the return of the car, 
aml, by the vaenura prodaced beneath it, aid in actuating 
the prepelling line to drive the carriage. 


Apsustine Device For BicycLEs.— 
Joha H. Prince, Carroll, Montana. Thie device ix to 
factlieate tightening the driving chain and to hold the 
spindle of the driven wheel always in parallel position, 
relative to the pedal or crank shaft, so as to canse the 
wheel to ran true. It consiste of a frame having in ite 
forked ends racks meshing with gear wheels secured on 
8 spindle turning on bushings «'iding in the forked ends 
of the frame, a screw screwing in the frame engaging one 
of the bushings, and there being nuts screwing on the 
ent» of the apindle and abutting on flanges formed on the 
bashing». 


Cureck Boox.—Isaac B. Alter, Ross- 
ville, Kansas. This invention consists of a casing having 
& pocket and a check tab adapted to be fastened to the 
inside of the pocket, the arrangement being such as to 
permit of conveniently removing the checks and of re- 


journaled in brackets to support drums carrying an end- 
leas belt ladder in front of a building opposite the win- 
dows, the ladder moving, under control of a brake, to 
convey to the ground persons stepping on it. When used 
to support workmen the ladder is locked in fixed position, 











and one form of the apparatus provides for its use on a 
portable frame adapted for lifting. 


Awntina.—Catherine Leclercq, Lima, 


Venetian blinds, and is adapted to be folded in a box 
fastened over the door or window on which the awning 
ie to be applied. The invention consists of a head 
mounted to turn and connected by tapes with the slats, 
supporting rods connecting with either side of the outer- 
most slat so as to hold the slats in a ventilating, shelter- 
ing position, or in a closed position during rainy 
weather. 


METALLIC SHELF.—Charles W. Mar- 
quardt, Detroit, Mich. Thie shelf consists of tubular 
brackets engaged by tubular braces, connecting plates 
secured to the brackets and braces, and a shelf plate | 
secured to the brackets and resting on the braces, the en- 
tire device being cheaply manufactared and conveniently 
assembled, and designed to be very ornamental in ap- 
pearance, for use as a metallic mantel, bracket shelf, 
table top, ete. 


Packine Case.— David F. Griffiths, 
New York City. After the parts of this case have been 
nailed or screwed together they cannot be separated with- 
out showing that the parts have been tampered with, 
bat the nails or screws are entirely concealed by parts 
which act as braces or ties. The case has a continuous 
dovetai] or under-cut groove surrounding it at each end, 
through which the nails or screws are driven, and through 
which a tie or strap is afterward passed and its ends 
sealed. When the straps have been carefully removed 
in opening the case, the case may be again used for 
packing. 


HANGING OR Swineine CHarr.—Sam- 
uel F. Purington, Brunswick, Me. This chair has forked 
lower extremities removably connected with a platform 
support, and the arms are removably connected with 
swinging supports and with the back of the chair, the 
arme having a pivotally connected link at one end and an 
angle iron at the opposite end, the link and angle iron 
having slots receiving studs on the swinging supports and 
on the chair body. These chairs may be quickly and 
easily connected with their supports, and disconnected, 
to be folded compactly for shipment. 


FASTENING SLIP COVERS ON FURNI- 
Turs.—Henry Seher, New York City. This inventor 
provides a device whereby the covers may be firmly and 
smoothly held on the furniture, especially on the seat, 
preventing an untidy appearance. The improvement 
consists of spring fasteners held on {a rod, the fastening 
devices being located along the edge of the seat, back, 
or other part, and where the cushions of two such parts 
meet the spring fasteners are adapted to be forced, with 
the slip cover, into the crease between the cushions. 


COMBINATION FoLp1ine Bep.— Edward 
E. Murphy, Madison, Wis. The lege of this bed are 
automatically urfolded when the bed is lowered and 
locked when the bed is down. The casing is finished off 
in the style uf a werdrobe, with cabinets on each side of 
the casing, one intended for bedroom articles and the 
other fitted up as a writing desk or secretary. Means are 
provided for tightening the mattress spring and for hold- 
ing the bed clothes when the bed is folded up. The in- 
vention affords a cheap, simple, and safe folding bed, 
with few operating parts, and one in which the balancing 
weights are dispensed with. 


UMBRELLA CANE.—Rufus Waples, Jr., 
New York City. This is an improvement on a former 





bracing the inner ends of each of the ribs against the op- 
posite rib or ribs by a pivotal attachment which will 
permit of freely closing and opening. A metal strap 
plate, ring or flange, may also be duvably attached to 
the ends of the ribs to greatly increase the strength with- 
out adding sensibly to the bulk, making possible also 
much more rapid manufacture. When the cane is used 
as a walking stick its canopy is entirely concealed. 


Harr CURLER.—Sylvester K. Mathews, 
Albany, N. ¥. This is a device designed to be manipu- 
lated with one hand, and canse the hair into which it is 
introduced to curl or wrap around it as the curling sec- 
tion is manipulated, the hair so encircling the curling 
section that the section may be withdrawn from the 
hair and the latter will remain in curl. The curling sec- 
tion consists of a cage in which are longitadinal parallel 
spaced rods. 

Nors.—Copies of any of the above patents will be 


furnished by Munn & Co., for % cents each. Please 
send name of the patentee, title of Invention, and date 


voLvEers. By A. C. Gould. (“Ral 
Green wood.”) Boston: Bradlee - 
den. 1894. iv, 222. Illustrated. 
Price $1.50. 


ington, Derringer and others, interesting either histori- 
cally or practically, of revolvers of the most modern type, 
of target and pocket revolvers, and gives not only their 
points of construction, but treats in considerable detail of 
relative accuracy of different weapons. In addition to 
illustrations of thefame and of targets produced by them, 
numerous portraits of celebrated marksmen, many of 
them in shooting attitude, are interspersed through the 


volume. 


ELEMENTARY Lessons IN STEAM Ma- 
CHINERY AND THE MARINE STEAM 


Enerne. By Staff Engineer J. 
Langmaid and Engineer H. Gais- 
ford. London and New York: Mac- 


millan & Co. 1893. Pp. xv, 267. 
Price $2. 


This work is prepared for naval cadets on the English 
ship Britannia, and the syllabus of subjecte dealt with is 
based on the plan of the London University. The work 
is very attractive and general in the treatment of its sub- 
ject, and is really a work rather for reading than for hard 
study. Quite a striking feature is found in one of the 
cuts, Fig. 84, which represents the section of a steam cyl- 
inder and D valve, the valve and piston both being mov- 
able, so as to make the cut in some sense a working 
model. 

DyyaAMo AND Motor BUILDING FOR 
AMATEURS, WITH WORKING DRAW- 
ines. By C. D. Parkhurst. New 
York : The W. J. Johnston Company, 
Ltd. 1898 Pp. vi, 163. Price-$1. 

Lieut. Parkhurst has a name familiar to our readers from 
his articles on electrical apparatus which have been pub- 
lished in our Surriement. This book will, we doubt 
not, be welcomed by many constructing amateurs, who 
are interested in motors and dynamos. 
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horse power, for all power purposes. The Olin Gas En- 
gine Co., 222 Chicago Street, Buffalo, N. Y. 





The best book for electricians and beginners in elec- - 


tricity is “ Experimental Science,” by Geo. M. Hopkins. 
By mail. #4; Munn & Co., publishers, 341 Broadway, N. Y. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address 
4.8. & G. F. Simpson, %to 36 Rodney 8t., Brooklyn, N. Y. 

Patent Electric Vise. What is claimed, is time saving. 
No turning of handle to bring jaws to the work, simply 
one sliding movement. Capital Mach. Tool Co., Auburn, 
N. Y. 

Competent persons who desire agencies for a new 








HINTS TO CORRESPONDENTS. 


Names and Address must accom all letters, 
-or no attention will be paid thereto. This is 
information 


References to former or answers should 
date of paper and or number of question. 
“ me will bear in mind that 
though we endeavor either by letter 
» or in this 3 teach must take hie tam 
uyers wishing to purchase article vertised 
A columns will be with addresses of 
my Seems. 
Special Written Information on matters of 
general in cannot be 


expected remi 1s 
Scientific American Sapetenense referred 
to be had at the office. 10 cents each. 
Books referred to promptly supplied on 
Mimerals sent for examination should be distinctly 
marked or labeled. 


& 





(5989) J. M. H. asks: 1. How are car- 


cell about the size of a two quart jar, and how long will 
ittake? A. Allow three gravity cells, and one or two days. 


(5940) H. A. M. writes: 1. We have a 
maple sugar camp and use three old-fashioned pans, 26 
inches wide and 12 feet long. Would they evaporate 
more by having them partly covered? A. The pans 
should not be covered, but will evaporate faster by con- 
tinual stirring with a rake. A hay rake makes a good 
stirring implement. 2. Can I put under one of them a 
coil of 114 inch gas pipe to heat the sap before it reaches 
the pans ? How many feet of pipe would be required to 
heat 1,500 gallons in about 15 hours, sap to be taken from 
a tank by the side of ‘the pan? (Good dry wood used.) 
A. We donot recommend the coil under the pan. It in- 
terferes with the proper management of the heat of the 
pan and is not easily cleaned. A supplementary pan 
placed at the rear, a little higher, so as to draw into the 
sugar pan, is preferred. It can be heated by extending 
the flue and chimney. 38. Whatis the best way to cleanse 
maple sirup? A. The white of eggs frothed by beating 
with a little of sirup, stirring thoroughly in the sugar 


ring whitens the sugar while granulating. 4. The Odd 
Fellows here have a two-story hall, and they cannot rent 


with a thin second ceiling, with strawboard or felt 
between; or, what would be better, fur off the ceiling, and 
lath and plaster ; this will deaden the sound from above. 


(5941) C. N., Vienna, Austria, asks: 1. 





not 

britt 
a sli 
ing | 
(acie 
appl 
surf; 
unso 
like | 
this 

mak: 
ered 
mag’ 


(59 
quick | 
plate t 
film to 
ment, 
harder 
Usual 





Apri. 14, 1894.] Scientific American, 239 


















eet| should be about 6 feet, more or less, to sult the} (5951) W. C. 8. writes: 1. In the Scren- Gymnastic appliance for school desks, T. Bessing 527,78 
vv jel and allowed draught of the vessel. ms eee Trvic American for February 24, 1804, is given a dis- Ham: ; Pip Thomas. SuphhucetensSapeneeqnas 517,87 
ajso vary with the lines of the boat, longer for a sharp, | scription of a magneto call ,bell for telephones. Could I Harp, W. W. Batobolder 36. .....-...e.cecse-ugseuse 
fine-lined boat than for a boat of barden or ® tugboat. | make a cheaper call? A magneto bell is rather expen- Banow Gets. machine for sharpening a 

A pitch of 17M to 136 times the diameter is about the | sive, A. On page 162, current volame of ScrENTiFic bicycles Harrow” siting oth M meayttts . 

range {oF Cpmarape es yhemur raga Amer «4 AMERICAN, under the head of “ Telephone Experiments,” Bil or "500 | Harvester. cotton. L. R. 

the «peed of engine as stated, probably a mane 8 feet | you will find a description of a simple telephone call, which Binder Harvester finger, cotton, A. Levedahi soe SERS 
for a 6 foot wheel in & boat built for speed can , Fecom- | is effective for quiet places. 2, Will you give me a receipt Bit Hat forming mould, J. Marshall *. BITL0 
mended. See an excellent work by Kunhardt on Steam for a stove polish? A. Mix 5 parts, by weight, of black | Boller. Soles, _ Ste Feedwater pipe heater. Water 
Yachts and Launches, w aha be: os et hye lead (plumbago), 5 parts of boneblack, 10 parts of iron sul- aot noe and ventilating rooms, device for, ©. ne 
plest eo finding ee pro | phate. Mix thoroughly and make into a paste with Boller Heating systems, heater for hot water, #. i Silas 
peller wheel, A. There simple method of determin- | water. Sul ssianiaaiitettthlantidenivnianasanssnannectiollit J 

f screw . The resistance Hooks for stretching curtains, machine for mak- 

ing the size or pitch of a propeller. (5952) Nick wants to make a sign hav- ma RIDA -vosseesvcuseenonsse eons ai 827,775 


Ne depth of draught, required speed, and 

é alee for size and pitch of screw propel- | ing the letters smooth and clear, the balance of ground to 
- 2. Where can I get the patent Bartlett wheel in | be chipped or torn off and left rough. No particular pat- 
america ? A. We do not find that the Bartlett wheel is | tern. A. Clean the glass thoroughly, then apply a solu- 
made under that name by makers of propeller wheels in | tion of good giue or of gelatine to the portions to be 
this vicinity. chipped. On drying, the glue or gelatine will contract 

: and chip the glass. 

(5942) BE. P. says: Will you kindly tell 
ow the carbon for arc lights is made and what is} (5053) Y. M. C. A. says: Would you 
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809 | Hosiery, Sills & Wood 
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the material used? A. Clean pieces of coke are selected, kindly inform me, through your answer department of 

jverized, and passed through a fine sieve. It is then Screntiric American, how to resilver a mirror? A. Gower, J. HL, SUrtim... cee ee ee ene 517,776 
rvoroaghly mixed with from one-sixth to one-eighth its | See page 188 of the issue of the Scrmnriric AMERICAN kiln. ing kiln, 

k of wheat flour, both being in a dry state. The mix- | for March 24, 1804. oe nennereememmoaetemenentee 
= istened with water containing a small percent- 5054) J. R. S. asks: 1. Wh h i Wt Gh, MIIINEL, ococcecascansanpecesoue HEE 
ture is mo! ms An ~~ ( ) J. . asks: 1, at is the re- machine for setting, J. Keith... 517,828 
age of molasses. It should be allowed _ ceipt for making laundry starch and mode of using same Fy gin eo nee -- 
or three hours in a closed vessel to prevent CVEPOTE- | 90 a8 to produce a gloss when lied with a hand i yy Greasy 







bracket for electric, Gar- 
poeweucnceneceqsneeneades eseceoese A 
aeveunecesesccee MEE 

O27 466 


tion of the water. Atthe end of this time the mixture | such as used in families doing ther own washing and 
may be pressed into moulds of any desired form, then re- | toning » A. One ounce each of gum arabic and borax are 
moved from the moulds and dried, slowly at first, after- dissolved in 10 ounces of water; 1 ounce each of white 
ward rapidly, in an ordinary oven at high temperature. | wa and spermaceti are melted, and while liquid are rub- 
When the rods or plates thus formed are thoroughly | 1.4 with the solution of borax and 10 drops oll of cloves 
dried they are packed in an iron box, or, if they are | 4, make emulsion, mixing them thoroughly. A teaspoon- = 


Laat, F. Ee, OURO. os ccces occcasscese 
Lathe centering device, R. L. Levia 
Lawn sprinkler, J. Dickens.......... 














fastener, W. 8. Twi - 
small, in a crucible and completely surrounded by coke ful of this mixture in a pint of starch gives a fine polish. quid ga oes eer cemrers me 
t. The box or crucible must be closed by a non-com- Lock. See Has lock. Swi Sash lock. 
dust It may also be applied after starching by rubbing over ,. 
ate Then in a fire and heat to a red th Mh Mis cubebenseghecseoncccosoncessseunetse 617,720 
bustible cover. place the starch with a cloth and then polishing with the iron. aperearns Sey ee, S. P. Humpbrey.............. 3 4 
ubricator, J. BIB. oc ccevcses sonccesecconccce see %. 


heat for an hour or 80, then allow the box to cool, remove | inne starch mentioned above is the ordinary dry starch 
the carbons, then boil for half hour in thin sirup or mo- | 144¢ into « paste with hot water. 2. What lea formula 
lasses water, then bake in an ordinary oven and re-| 42 making black ink? A. Black Ink.—Gallnuts, 



































carbonize as already described.—From “ Experimental coarsely powdered, 5 parts; sulphate of iron, 4244 parts; 617,651 ET ninhs ieiiantienins hal hes titeenilliiiieaieae 7,734 
a ie applies ttery plates , ’ 517,479 | Mail transport parat : Morgan, Jr... 617) 
Science.” This same to be over this pour 2,000 parts of cold water. Digest from r. anon Match box and ar tip ~ Ly pot ny Wwe a 8 
RoAt ° . A We ocwcccncsccccasesgeccaste peeesen sense te cee MT 
(5943) J. T. T. asks: 1. For formula for anes hours. Strain through a cloth ie x3 GTi | Measuring machine, sii i ei bra 
¥ 4 ’ 5 . , 0 . J. Hendey....... » TOL 
prepealanp py oe bn mene a ie ‘ — — g1tat| Metal shaper, suspension, Hi: Hendey”..” S18 
i in tes bd . eter. rain m . 
a — boiled oil, 2. For fall directions for amal- Bane Sect of ply “a i —_ ” hee eaver 517, . He ophone, 4 Deckert... Ronny sane ; Sivend 
. ping carry water from a pond u ’ . Cassw an bdiationhne pebaninnbes 
nating zinc cup, such as used in dry batteries. A. Do B. Frey 517,000 | Mill. See Coffee mill. “Rolling mill." Winduaiil, 
gar g | well. The fall is about 10 feet in the 1,800, with about a 517,504 iding apparatus. J. Shaaber.............. .. SIT.480 
not amalgamate it, as amalgamation renders zinc very | ¢ roo¢ head, one turn at right angles. What I want to Pren . 517,480 Iding machine, W. Kdgar............. seovcene MORE 
brittle. If you must do so, wash the inner surface with | iow is this - Which would convey the most water under Mortishey’ MB. Ag — a) eeetecem in rs 
slightly nitrate. 3. In attempt- } » BC. wee ereee ‘ 
a slightly acid solution of mercury Baad above conditions—one pipe 4 inches in diameter the en- poser. Pal wee e moter. Water motor. onme 
He ae ae ee anne suphuric Sid | tire distance or begin with 6 inch pipe 600 feet, then 4 Musical tnstrument, mechaiilcai, i, i, Keliy!.<°.. Siro 
parm at et inch pipe 600 fest, and then 8 inch pipe the semainder of | 2 G. Binder >) \b i . -- 7 : Bree 
applied few drops mercury on inside cup, rubbing it over | tne distance ? Also, about how much water would flow | Gock’ feats pipe stop J, O'Leary 2 “2 Sato | Nut look: 8: W. Wright....0000000U Ba 
0. nbrock 517,614 | Nut making machine, A. Urban................... 17,779 







surface by means of brush, but bottoms of cans would through each of the above systems in 2% hours ? A. Coffee mill, 


















































































































































examination of zinc found ) . B. Hunter.. : 
unsolder and drop out, On of sinc f it) With a continuous 4 inch pipe you will have a flow of | Continuous kilt, P, L; Youngren.. ‘ ppscenastorqsenarepsazess onsonasens 517.746 
Ne ee pean od te mach medary, bet tell dheeps | 1000 gallons per day of 94 hours. With sections of ¢ | Cooking food over lamp chimneys, stencil for, A |. | Ore sepatntor and ciassitier. 4. Boley oi ai": Bay 
this? A. You used too mercury, but it will always | inch, 4 inch, and 3 inch pipe in equal parts, you will have | Cooler. ‘See Wine cooler. Packing, piston rod, A. Hi. Clark-.......s......----, 617.588 
make zinc brittle. 4. What amount of No. 32 cotton-cov- | Cot and combined, 8. C. Hopkins........ 517,458 | Pan. Evaporating pan. wise 
& flow of 129,000 gallons per day. If 1,200 feet of 4 inch, | Cotton oh . H. J. Goodw .. 517,570 | Paper bags, making, W. A. Lorent.............. » $1761 
ered magnet wire is necessary for making an ele=tro- | wien go9 feet of 6 inch pipe at the pond end, you will have | Coupling. Hee bar cou Paper feeding mechantam, K. Dummer.......... . 517,518 
magnet, having core 34 by 2 inches, using Norway iron ? a flow of 180,000 gallons per day. Cover for fry: resting device for whoota, ‘files, strips, ee, A. mame 
is Ht edie i oe (6056) P. W. C. says: What is the | Srometon.firmace, 8. W. Dizon Besting table: fruit? Ai Mesietsga ss: Sae 
P ° . . : © % er. Peeling e, , F. M. Anderso eos 
(5944) H. M. writes : In mounting con- formula for the combined toning and fixing solution for Culinary vessel, M. 8. oo» SITET Pen rack, W. 8. Mendenhall.......... 
Curtain fixture, vee SITY ‘encil sharpener, A. Werner.......... 
densers for magic lanterns, how close should they be solio photographic prints, a solution which does not need | Curtain strete pence pee perforating machine, G. B. Keily 
a » if double, with convex | mixing for use, but is always ready ? A. ‘—{F-1. 4 & — oa $j Hentrreman-dmpeennnspempereemnenen 
sides inward and generally not more than a quarter of . Bee Potato digger. ~~ Pin. See Insulator pin. Scarf pin. 
an inch apart. If there are three, you may determine the No. 1. — ya Ee Bp Teambend.......0-- eer ae ~)e e gnc 4 tan 517,611 
proper setting by trial. Sodium hyposulphite.......... 10 ounces. Doubling webs of fabric longitudinally, machi a Pipes in situ, manufacture of monolithic, B. L. 
x Alum potash.............+05. ounces. ‘or, bp GUE onstoctanccosecnesce sappensoosogsass | i | Sie EERE RETH 1 
(5045) J. C. M. asks for the best method Fotesian sulphate... ser a nen Drawing frame, electric stop motion, E. Tweedale sir me | pitchers, ete, shield for, Mi. 1. Buckiey..........-. bir 7a0 
of tempering the steel for the magnets used in the Bell Sodium sulphate... 5 ounces. Dresses for protecti ng bands of flowers, attach- jap | Potato digger, J. A. | ay ER re 617,516 
cherry ends only ter (distilled oy eases fuid men ? een cccoctepecpaces | Pressure, a paratus fo regu 
yr <n ho ae pe Aro ny te a + ges Ww ( Deneeeeereeeeee 80 ounces. Drier. Tayi gt _ = arr.see >, J. A Gartrell... a yeoe podbedesasonoores 
. ) plunge Shem im water to Barden Ghem, DG fn bern and the cin in the water: then add | Drying kiln, A. & P. Kimball...............s0ssseees A t ne, C. P. Cottreil......... oven ’ 
oad comment a dark straw aan or bronse border Dissolve the hypo. and the alum in the water; then add Dye, blue, asivogsl & Welnuiraber nan eee gs 517,478 | pro} stile, F M Ashley... We hes mecesenceseen if 4 
i : param , A. ulley, expansible , W. Roney.......... 547 
ing on purple. ms sodium end potassium sulphate; allow i to stand for | yet, | teal ecoyepeeanen — 611,488 | Pump, centrifugal, GW. Price.....v...000--- : SIR 
5 F asks : ‘oor three hours. No. 2 Dynamometer, J. A. Cross +++ $17,489 | Pumping machinery, M. Foster................ i. 61% 
(Gos) RF. W. s: 1. In making Railway, conduit electric, H. A. Goreham......... 517,692 
dynamo described in SuprrLement, No. 600, will not ST.) sdencnecassungetecens 15 grains. Bradner 517,812 | Railway, — qoerme. a SF eS eeceseos ar 
ne ee) a “seers Gamccs, | Hloctrte motor governor. J: Wintar."..".---e7 SIDR | Hallway crossing gate, G.C. &. A. Corbin... S11 Me 
will answer the purpose, but not as well as bronze. 2. Water (distilled).............. eacdane 8 ounces. Blectric switch, B. Mackie............... * 517 Rai way, Induction electric, C. Ht Roehl. as 517,531 
Copper as well for the commutator as bronze? A. Yes, | Mix in the proportion of 8 ounces of No. 1 to 1 ounce of | Blectric ewiteh, C.F. Speed ot al al ceeedlessecagenen a a 
provided it is hard rolled. 3. If you have any paper| No.2 The mixture is stable and the bath is always Elevator, W. H. ie Railway rail clamp, D. B. Ruffoer........ veeeseee GIT,666 
iv Elevator and dump, 8. E. Kurtz Railway rail girder joint, J. M. Price... coves BIT,080 
giving fall working drawings and complete description of ready for use. Elevator ing, G. W. Ludovici Railway signal, ¢ G iene pg] 
Fy autraction of » folding canvas cance,will youplease} (age) OM. writes: I have @ piece | Mae ORAL Sema: Thon. eennnnnnn--eeeessn-. SVMGS | Rallway Sette, F. Been i occa, W. 
give the number? Ifyou have no paper on a folding : 7 on taatinel eee Oe coating sheet metal, ete., J. Henne- GOV ey aaa cwasecveseunescnsssuvecsncsss Sit 768 
canoe, can you give me one on an ordinary canvas canoe? | °f common window glass; by breathing es me 517,454 | Ratlway tie, R. DIREMOES,........-- apecenees vooseees Bae 
same the outline of a person is produced as though it was | Enameling paper or other fabrics, W. H. H. way tie, J. Neafie... 
A. For an answer to this query we refer to SUPPLEMENT, the | Uiceemess ctasinatniansiigponscrvee  seseuay b11,732 | Railway, underground conduit, WF. Jenkins. 517,140 
No. 181, which of a fi drawn on with milk; but itevaporates with the dampness | pq gate, wagon, BE. K. Hayes..................... 517,649 | Railways, system of elevatedjand surface, 0. H. 
which contains a full description of a folding leaving the glass, and it is not visible again unless the | Engine. See Gas engine. ilcishsccsndnds Vectoceceeqesrsevsqensepentie 517,596 
, mach «+seceees 517,680 | Rake. See Horse rake 
“a glass is again moistened with the breath. A. The glass | gy Low ee ee ROR TURE a Resor biades, ete., machine for hollowing, J a 
(5947) G. W. asks: 1. Can I obtain a to which you refer has been slightly etched with hydro- Excavating or dredg! ine, ech eTeBee as suessnsesneesnnscsuseenssennnsntys . 
sufficient spark to ignite the gaseous mixture in an oil fluoric acid. The etching does not show when the glass Byesiasees, aie een 7.428 Respiration, Govice for producing, J. M. Pressey. pir.ast 
engine by winding copper wire around a soft iron core? | ig perfectly dry, but moisture develops the image, which ~ Soak beothes. subaqeous, P. 8. Ross................ BIT 668 
A. Yes. 2 Ifo, what size core and length of wire will | disappears as soon as the glass becomes dry. eck Griltine'and boring machine, i. N. Day...” SICA 
ra + os Tee © ectiien whee tock drilling and splitting, G. M. Githens.. 2.0... 517 089 
40f an inch in diameter and 8 inches long, wind No. Hing mill, R. G. La ee seseseseseeessese BADE 
» wire tothe depth of 134 inches. TO INVENTORS. ere, «+ SIT tolls for side bearing suspension raits, P. Eckel. . bir 
of forty-t and the prepegation .C. H. I sion ities pine ainile 517,488 | Roof or floor, fireproof, T. A. soaece 
(5948) 8S. L. P. asks how dents are | (ee ee hundred thousand for pe- Flitertas or purideation of liquid, i: Wagner srr.ao | ROtSZ steam engine, W. M. Garnes........... coos Bl 
iets oe Comets and other brass horns. A. If the | iSts'and practioe on both continents, and to possess in: | pire extinguisher, Vani icaikr € Bait." "SI | Saab balance, WK. Morgan... 1 BIE 
‘ents are inaccessible, so that tools cannot be applied to | equaled facilities for procuring pa:ents everywhere. A | Firearms, detachable stock for hand, I. Hi. iteed . 5177565 Sash fastener, FC. Dolliver. 2 TR 
them on the inside of the horn, can take them out | 8¥20Psis of the patent laws of the United States and all | Fish, live box for shell, T. Mann. -.. Se Bash holder, C. E. Heil.......... ceorseee BS 
after “ oe ee en patente, sratther et homer | panrer, tT. W; Mac “* BIZATI | Sash lock and sapport, J. 8. Hen wr tals 
afashion by soldering to the deepest part of the contemplating the securing of either at or | safety, C. E. Martin 4 ; h 
den abroad, are invited to ite this office for prices | » wid discharging aj W. T. Messinger.... 517,550 | Scale, d ist’s weighing, EK. Kelly............... ie 
‘awire and drawing the metal out, afterward un- | S)7000. OF Jin accordance with the times and our ex- Flushing ap un G. D. Ackley 517,718 | Scarf = porastein seupensoneaecvesnecesens-pssee 617, 
soldering the wire and the of the tensive ing the business. Address | fojding chair, 8. G. McCullough........ .... pee Ss 517.7% 
pen _craphng weg brass. | MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad- | Fork WL, Laffer. nn eo, ** BI7'46l | Sereen, L. G. Beers...........-.--. PT EA 1, 
It the part of the horn containing the dents is of uniform way, New York. ; Fork cutter attachment. : 4 Secondary cell or battery, G. B. Henry. wage 617,456 
anen tere , og oo _ el | cane Peowt contri ugal, b. 5 ‘Davin eo a $17,008 
tallic button that will fit the tube. If youdesireaperfect}; = = oe | Furnace. See Bagasse furnace. Cremation f Shade hanger, extensible, J. Joseph. ......... ee’ BIT 
wil be bette for you to send the hora to an in-| INDEX OF INVENTIONS Seal ae Westen va 
met me. (fl Shan Pe 
(5949) J. asks whether fish oil is injuri- For which Letters Patent of the Signal See! Retlwa a Veer: ora 
ous to rubber goods, Also what effect it would have United States were Granted Game apparatus, Smoke consuming furnace, J. F. Chazotte TA 
i j serv jlet, H. B, Potter...................6 SUT 624 
when applied to rubber hose? A. Fish oil has a de- Corment pad gusset therefor, bturemed, ©. © © sszaro | Soot eoparator, MA. Laitamer as SARA 
‘erlorating effect on rubber. It tends to soften hose. April 3, 1894, Garment supporter, W. Ouden iio ooo: $17,668 | Speed varying mechaniem H. Hi. — mM... hie 
non arter adjust: fastener, W. raddock.... hi ind) Bmmith & Howeon.... Si, 
(9050) F. H. W. asks for a formala fora Gas engine, Labatallle & Graf (i+ -con cars’ Given | Spocling, machine’ stop. mechani . 
Wick dy plate hardener, or something he can pat onthe | 4ND BACH BEARING THAT DATE, | (ss from levator gate. Hnd gate. Railway Cre aan ie imal deat iace 
tin, at will dry rapidly by heat (without cansing the C= | srr. | Pfor, We He St: GeOree ences ag 6 
Alm to run), in onder to get a print shortly after develop-| (See note at end of list about copies of these patents.| | Ganeils DOMeE, ‘cam and gas generator. Spring: See Burglar alarm spring. Watchcase 
veneacs Te following ts wail to bea good a ae sr | oar ane sor nmatataring Pues aay! apc esi A. Lai erence sr 
ener ; negative, after and in the er ny Veceapes sersasecescocccccccess free | Glas enmmammrreestanee sonore : nna a 
e ashing Acid, tannic, B. Retnus....--.-...--...-.- . A. Armbruster...... s SITT21 k cutter and rake, combined, J. Priestley...... 517, 
vale an  weated with « hardening solution com- Air, gua ete. receptacl septncle or tank for the storas storage ort Grading rallwayn otc. mas chine for, - Arch.. tifiae | Stamp sticking device, C- A _— iene bina 
of chloride of aluminum § to 12 grains, water 1|“"", fh corcesed W. Timmis......----.--------+ 517,771 | Grain meter, rotating, J. M. Fineb--............-- 0 | Stamps to envelopes, taschine fur alteching post- 
Sunee, ‘The stronger the aluminum Alarm. alarm. Grain meter, rotating, § — wee Repeat Sraes Cicenusec a 
the solution, the greater Raber.........-+.+« eeccecceeees 517.767 automatic and cutting machine, Parks & Mollart, 
my SMa i iinostpscccczgccecocoee corse TARIEL | SONU OE oe cencangegaueesegecsesscenressocoatiee Stapling ng 
“unt of heat the Amalgamator tn gprier sted: omer ores r: 51 
e negative can stand without soft-| 4 W. H. Southworth............ + 517,586 machine, D. H. Church 517.686, 617,587 
ning. The plate is i oy ey - We egeresegsvececccers 517, Grinding we +s : Steam and gas generator and engine, combined, 
tore mmersed in the solution, and allowed | B&ta*es ver and feoder Sicasd..-...7.2.2 Santa] G machine, H. W. Morgan.. or og 
pars therein for a short time, and after immersion or violin e, R. H. Smail..... aecosacee 517, ) —f— LAY a pee asia’ oe, ‘ bee ae 
= “<4 eee eeeeeee ee 
Ret of deterioration, a eh weieet on Bod nen’ oo Peonsceuanccecaqece ,» i ee ia 6 ad aaa B17 
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Stone working machine, Field & Pratt 517,742 
Straw stacker. pneumatic. J. W. Netbery ‘ 517,475 
Straw stackers, ceotrifugal disebarger for, F. / 

Land.s O17 5 


Straw stackers, centrifugal discharger for pneu- 
~~ 2 


mateo, F. FF. Landic 17,525 
Straw stacking machine, WV. T. Reeves 57 ao 
Street sweeper 8B. Tilton 517,708 
Staffing bex, H. 4. Willa 5r 5o9 
Suraical liature holder, H. A. Kaysan 7.74 
Sarpicn! tabie, . Grasemann 57 aul 


Switeh. see Automatic ewiteh Kiectric switeh, 
Electrical switeb Railway sw teh 

Switeh attachment, Warren & Casey 

Hwiteh look, - 








Swivel bracket for roda, T. Morr 

Tabie. See Biiliard table. Pasting tanie. Peel- 
ing tabie Survical table 

Tabie and bed, combined foiding. R. Mttinger 

Telephone, &. D. McKelvey ‘ 

Telephone, magneto, &. D. McKelvey 597, 7a8, GT 

Telephones, coin-controlied and colp-retorn lock 


for, J. M. Dashiell, J: 
Tevoning machine, W. Hi 
Thermometer, magnifying, 5. G 
Tile machine, J. Adamson f 
Tin boxes, machine for expanding, Rdgar & Wii- 

jtames oT. 
Tire, pneumatic, G 
Tire tightener, i._b 
Tires, ete... band pump for 


Bennett 
Denton 


N. Monro, Jr 
Carman 
nflating, J. Dickens 








Tobacoo deri Ng apparatas, mMoistening chamber 

for, G & \. Peple 5 
Thee Tt KE. G. Miles 
Toothpick cutting machine J. Powers 
Tey, BE. LAndner 
Toy parachute, C. G. Tiefel 
rack clearer, J. leon 
Traiz lighting and braking system, electric, G 

W.. Swarts 517.498 
Trap. See Mole trap. Steam trap 
Tras, invalid, A. Bender 517.677 | 
Tray emoker's Ww. 4. O’Dwrer om os 
Tricycle, Este 517.741 
rroek, "t R ‘ ata pine 517 az 
Truck, car, &. (. Uiebeor yaa, 697.7 
Track, car, J. L. Harvile rf 
Trock, motor car, Laiton & Pfetch 
Truck, piano, F. & Davis 
Trunk, W. H. SS. Weetiak« 
Tronk fastener, W. Bruen 
Truss, Brickner & Herr 
Tube. See Insulating tube 
Tube or boilers, fender for metallic, Roberts & 


Rarroughs 517,827 
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Twine bolder and take-up. E. Nelaon 

lype distributing apperatas, C. F. Hilder 
pewriting machine, W. P. Quentell 

Trpewriting machin ve? ral adding or sub- 
tracting atte — f J]. . Daugherty 





Vacuem brake, W. L. Fitehugh 7 SE 
Vaire, Knapp & Chamberlin 517 STS 
Valve device, J. Reichmann 517,38 
Vaive gear, gas engine, 8. H. Coffey IT 41 
Valve operatir Ag Hechan ist J. 4. Moore 517 207 
y le sout, J. M. Me Henry 7 526 
v e woeel wetali c. &. Cannon 7.791 
Ve les, means for connecting draught animals 
t r. Hi. Brien 517.600, SIT 
Ventilator, W. T. Cottier 
Veseeels, apperatas for raising sunken, J. &¢ 
Taylor 
Vine fastening, grape, Ryckman & Tucker 
\ ine stripper, Maples 
Wagon body, Wagner & Habermann 
Walls or ceilings, faishing joint tn wooden, ( 
Knower 
Warhing machine, J. Beltser 


Jashing machine, L. Kelly 
ashing machine reversing gearing, J.G 
ford 












Watchease spring, C. Nobs . 
W at chcases, too! for ornamenting, F. Beaubert 
Watch movement box, F.C. Fite? 
Water gauge. J.C. hummel 
Water heater, E. Hayes 

Water motor, J. W. Shipley 
Water partfying apparatus, J. H. McDonald 


Well drilling apparatus, bit for, 8. A. Horton 
Wells. etc... removing articles from, L. Maish 
Wheel. See Vehicle wheel 

W beeil rims, joint for metal, J. Priedenstein 


Windmill, T. D. Cook 
Windmill, (. B. Williamson 
Wine cooler, T. R. Wickhar 


Window screen, W. W ole 

Wire, apparatus for hardening and tempe ring 
steel, B. Oddy ’ 517 

Wire fabric machine, F. A. Wiiliamea 

Wool washing machine, Eyre & Hopkins 

Wrapping machine, L. ©. Crowell 

Wrapping machine, cewspaper, L. C. Crowell, 


Si7 441, 617 


Wringer. See Clothes wringer 
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Brooder, EB. Barney 23,188 

Hammer, Z. Duchen 3,100 

23.168 | 

B wi 

Moi fork, etc., &. Smith 2s 

’ funt ' printing, H. Ihlenbarg B44 

Puleora for teatile fabrics, C. Schlaepfer 2.6 

TRADE MARKS 

Agate beads and buttons, F. Bapterosses & Cle 4,438 

Beer, laget ri rm of leaac Leisy uM MY 

Biscuit, cele 8. Clark ~-. 24,465 
BI ac «i Me fres«ing, and ruber and leather cement 

w boots and shoes, Laing, Son & Harrar «.» MATT 
Blood purifier and liver and kidney regulator, I. 

&. Zimmerman UM 


Boots and shoes, W. HH. Fearey MAA, 24442 | 
Building paving and insulating composition, A. 
P. MeKean . MATS 
o, 


Buttertne. Wilkins & Company ye. eed 

Canned and bermetically sealed goods, M. J. 
Boyer Mel 

Canned lobeter, Burnham & Morri!li Company . ae 


civaret tea berootsa, smoking, 


(\gare, all-tobace: 
i snuff, §. 


chewing. and jeaf tobacco, an Herns- 
he tm Brothers & Company MAT, 1 
= = or securing underciothing, metal, F. G. 

avi ° 
Coffee, Woolson Spice Company 
Confections, sugar an licorice, M. Michaelis & 
Sons ‘ 4 SSS 


Corset waista, E. Poh! & Company UA 
Cough drops, J. F. Beane . M470 
Fish and meat packed in tin cana, J. O. Hauthorn 

& Company 44D 


Flour, oatmeal, parched wheat, and other cereal 
foods, J. &. A. Kern & Some 

Gold cure for opiam, whisky, and tohaceo 
and nervous diseases, Leslie ©. Keeley Com- 
pan) - MM 

Hog and beef products, including jard aod tailow. 
Anglo American Provisio n Company 157, 

Insecticides, 0. H. Jadwin 

lénimentsa, B. FF. Watkins : m4, ts 


habits 


Liniments, ointments, and cemedies for dys- 
pepeta, chilis, and lung troubles, F. W. Peek & 
Comoany MATZ 

Liniments, worm powders and elixirs for diarrbea, 
Carter & Jones MATI 

Meat softener in the form of a powder, A. E. | 
Baird 463 


Medicine for the cure of neuralgia, arip, and fever, 
my 


Phenco Bromate Chemical Company “ie 
Mineral water, natearal, J. bh. C. Sehmit MAD 
‘oties, eee, (. F. Moelier & Company MAM 
il, castor, M. Calm &. Brother M475 
ranges, ©. Yan Neas et a! . 4 


Paper and envelopes, writing, Z. & W. M. Crane M444 
Perfame for toilet uses in liquids, powders, pastes, 
and scapes. G. ©. |orens . BAG 
Lewordtes for catarrh. la grippe. and diseases of 
the throat and lungs Martens wn 
smedy for certain named diseases, J. W. Land- 
aren Ue 
nedy for certain named diseases, J. H. MeLeod 4467 
Hemedy for chicken cholera, & M. Hawkins use 
Kivete, Hoopes & Townsend “4 
Soap. shaving, J. & Williams Comvany . ee 
Veiveta, Giron Freres & “1a 
WV atchenses, Iinois Watch Case Company . 4A 
Windmilis, Fairbanks, Worse & Company MATY, MAO 


A printed cope of tt 
any patent in the foregoing fist, « 
isened since ISR. w 





H cents. In ordertng please state the name and namber 
of the patent desired, and remit to Munn & Co., #i 
Broadway New York 


Canadian patents may now he obtained by the in- 
ventors for any of the 
f: ing list, provided they arestaple et a cost of $40 each. 

feomplicated the cost will be a little more. For full 
tpatructions address Munn & Co., Mil y. New 
York. Other foreign patents may also be obtained, 
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TECHNICAL SCROOLS: THEIR PUR- 


pose ane its Accomplishment.—By Prof. R. H. Thurs- 


paper discussing the importance to the »ple 


and to * i nation of the introduction and perfection 
of teennical education in the United States, and its de- 
velopment as a part of a state and national system. 
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Fertilizers are Unprofitable 


Uniess they contain sufficient ash Com 
fertilizers should contain at least 6 per cent. of Pp 
Fertilizers for Potatoes, Tobacco, Fruits and 


results use fertilizers containing enough Potash 


orapply Potash sal 


hate of Potash and Kainit. Instructive pamphlets and 
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The distribution of your power is as 
important as its application. I know a good 
dea! about the economical distribution of pow- 
er. Perhaps I could give you a few pointers 
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DISPOSAL OF THE GARBAGE AND 
Waste of Cities.—By W. F. Morse. A statement of what, 
during the last two years, has been added to our know- 
ledge on the subject of the disposal of city garbage and 
refuse; with special reference to the disposal by fire of 
the organic waste and garbage of the Chicago Fair. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No 

S. Price 0 cents. To be had at this office and from 
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CAN and SCIENTIFIC AMERICAN SUPPLEMENT can 
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every one who wishes to preserve the paper. Address 

MUNN & CO., Publishers SCIENTIFIC AMERICAN 
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THE COPYING PAD.-HOW TO MAKE 
and bow to use; with an engraving. Practical directions 
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OIL FUEL FOR BOILERS. — DE- 


scription of the assemblage of the water tube, ot)-fired 
boilers, which supplied the motive power for the Chi- 
cago Exposition, and which were the greatest in num- 
ber and operating power ever before col\ected in one lo- 
cality. ith seas, Cuseeipes in Sc. ENTIFIC 
AMERICAN SUPPLEMENT. 937. Price 10 cents. 


To be had at this office and A. all newsdealers. 
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@ ESTABLISHED 1845. 
The Most Popular Scientific Paper in the World 


Only $3.00 a Yenr. Including Postage. 
Weekly—52 Nambers a Vear. 
Thies widely circulated and spiendidly illustrated 


ee — is published weekly. Every number contains six- 


pages of useful information and a large number of 
ouvihan dh engravines of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactares, 
Chemistry, Electricity Telegraphy, Photography, Arch:- 
| tecture, Agriculture, Horticulture, Natural History, 
ete. Comp list of p each week. 
Terms of Subscriptien.—One copy of the SCTEN- 
Tirt’ AMERICAN will be sent for one year—82 numbers— 





| postage prepaid, to any subscriber in the United States, 





| 





Canada, or Mexico, on receipt of three dellars by the 
publishers; six months, $1.50: three months, $1.00. 

Cla bsa,—special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way vo remit is py Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Address 
all letters and make al! orders. drafts, etc., payable to 

MUNN & CO., 361 Broadway, New Vork. 


THE 


Scientific American Supplement 


This is a separate and distinct publication from THE 
SCTENTIFIC AMERICAN, but is uniform therewith in size. 
every number containing sixteen large pages full of eo- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. The 
SCTENTIFIC AMERICAN SUPPLEMENT is published week - 
; ty, and ineludes a very wide range of contents. It pre- 
| sents the most recent papers by eminent writers in al! 
the principal departments of Science and the Usefu! 
| Arts, embracing Biology, Geology. Mineralogy, Natura! 


1208 Buttonwood Street, Puleasiphin} Ps | History, Geography, \»chwrology, Astronomy Chemis- 


try, Electricity. Light, Heat, Mechanical Fngineering. 
| Steam and Railway Fngineering, Mining, Ship Bui'ding. 
Marine Engineering, Photography. Technology. Manu- 
facturing Industries, Sanitary Engineering, Agricu!cure. 


combined, for making To"be sed Colte- | Horticulture, Domestic Economy, Biography, Medicine. 
Also tor | etc. A vast amount of fresh and valuable information 


obtainable in no other publication. 

The most wmportant Engineering Werks, Mechanisms, 
and Mancfactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States, 
Canada, and Mexico, $5.00 a year; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE- 
MENT, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal order, 
express money order, or check. 

MUNN & CO.. 361 Broadway, New York. 


Building Edition. 


Tae SCIENTIFIC AMERICAN ARCHITECTS’ ANY 
RUILDER®’ EDITION ts issued monthly. $2.50 a year. 
Single copies, % cents. Thirty-two large quarto pages, 
forming a large and splendid Magazine of Architecture, 
richly adorned with ciegant plates m colors, and with 
other fine engravings; illustrating the most interesting 
examples of modern architectural construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Plans, 
Descriptions, Locations, Estimated Cost. etc. 

‘The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of anv 
Architectural publication in the world. Sold by all news- 
Cealers. $2.50 a year. Remit to 

MUNN & CO., Publishers. 


361 Breadway, New Yerk. 
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IMPROVEMENT OF THE DANUBE 


—Full particulars of the great engineering work of ren 
dering the course of the Danube River regular by di iking 
it, giving it a uniform width of 800 meters and form ne a 
new channel through its bends. With 10 tiluetrationa, 
Contained in SCIENTIFIC AMERICAN SUPPLE MENT, No, 
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all newsdealers. 
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Presidential address read by A. L. Gihon, M.D.. before 
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of the Pun-American Medical Congress, Sept. 4, 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
935. Price 0 cents. To be had at this office and from 
1] newsdealers 








PROGRESS OF SCIENTIFIC I DIS- 
covery.—By Lord Kelvin. Abstract of the presidential 
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